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<jlj Adjj^)^lill A u^\l a^A A^acOj A xj'vj ClAjj^yaj AjI ^)£joiI 

dill ji ^^lill Ajj^.Vig \\ A_ij^}*JI A y&*\\ AiLjal cJJ^ lg.\udVij Ia jJjIaJ ^^Ac* (J^oLuj Jdil plA <j| 

^j^]| ^JaJ (Jl^o L5^J JSAj J ^-juo ■%J' Jl^l Ajc. jj 4^ L_u£ ^1 j£l9J 

^aLk (j£judJ AjU^JI A a 11 j 

(j£ \ g j\c* dl 3a*s^L<At pIaAj A^loLlII S^Lol! Ajt-^l^a ^9 ^aLuj ^j>a ^)£A]Ij 

a£^j ^ Ajl^gL^j ^a-laJj A-Lud-^lii^j^-SJl AIjjujI ^ l3_}^) ^Jjuj -1 

(a^^)£^AI 

(Aj$^£jg1\ a£^ ^al Ajl^L^j <_£^11 ^JaJ j AjL<iaJl AIjjujI ^ “2 


^)j^a>a Aj^)jg j tihll c_J pLj^}£^ A^^)judJ ^Ua9 ^jjUJ^) ^ SjJa's ^jI ^juj a ^ -3 

(HjLuj A_ij^)*J| 


(pij^)^£l] A-p jxjoJI a£^JIj AjL<l^. AjujJuA ^iik ^ ^Ij (^5^ Aa^g.^ -4 

( UjLuJ A^^joJ A-LcJ^I£I^)JAa ^ jdill t ^ -5 

(ujj^' ) l£J^j .f -6 

( d^jl^A! AiUall ^Ju A^^Aj AjI jUli.1 ^ ^ Jjill jllx-c _^ -7 

^j^)iJI ^Llakll ^9 AjI^"s\ 1 ^LuoSl ^AlaL_l}^)Ai] S^L<AI &Aa ^9 ^)£juiIj 

( A^Jjudll AjI, u*o\ ^J^)iJl ^l ^ (^^ aa 1\ ^^LoAt^C* 

( L_ajUa]|j A^J (Jjj^aVI AjI.Jj^ Sjl^l ^)jAxa ) ^jI^)A^]I L ^jJ^aWt 

A^JajV C-JJjJull AiaJ ^)iijjjj A£^J CllljLiii.VI j AjL^^JI S^)jta ) ^j£lAll 

( C5“0*"^ ^Uakllj ^Vi\lj AjU^H 














' A^ALa^ 

^ A IjAjjuO a ^ ptjJjV' C—S^jy^l _5 i ^X ^ ^ J^ j3 Q ^ ^ ^ Jdil ^juJJ 

dljbl ^2 3**-^' (^5^ Qjj^lt 22c* ^2 S^pJa^lt SjUjII . Qjx^>' Aa!) ^Ic* 

(J^^J (jl ^g a\\ (jl^ ^atc, j£d A£Iaa]| jiaui C* JaLudJ ^2 (Jjj^aV' AjljjL^a 

A-iL«-SI S^f^' L-jljaLi£l (Jjg x/i\ (Alllj (^axll (Jji\ j <^0 ^jjj2j Aj|d ALa ^jJal j ^jjjAS jLai* 

C1jI^)j 2 <LudLuj Aa.1 &Afc _ ^2l^)l^.l J<judjj djo^l' l 3^x11 o^a ^gd£dj 

j2l2 c-jjALall (JJ^J L * (jtALa ^2 <^1^x11 cdLaJlj <Ja jj j cdLaJl jj^xIL 

^j^>^q\1 ^.UjI t g jtc. ^clLUll £_ilaJjuaJ j 4 j ^ajiL La ^2 ^Ac* 

j Ajldal^a ^ic- L_fl^)xlnjujj ALaC' A2J^laj ok-^' (J^ cl)^ I Ab ^2 i"* 

(JJ^a jLliJ L >Q J^ J (_£2 JXjuJI ^Jjjalll ^2 6^)2jlLall dljlnll L_LalJ j ^dj J 4x*l jj! 

AjAilSlllI jLiill dV j^a q«o^ 2 dl jbikl Uj^I AjLa^Jl ^Uail l_LjujLia]| jLiill 

d.wl ^]| J^ialij aA\ j jLnll dV j^a (j-aai ^2 AjjA^JI Sjg.^V' <j£nj 

Ig l^JJ^IaJj .^gpJt dV (jC* U^k (j^alLujj jLiill dVj^a ^ dLuSllI 

C5^j ^2 ^AjI ^dajl (jl 4-i^.lj . jIjjII djVj^> jjjj l^jjj c3ja]l J 

IEC60044-6 j IEC60044-2 a^l^t ^ I EC ^jjVt 

L^Jb/uAit j lAflii) o' (J^ jLnll dVJ-^AJ Aj^aLkll 

jjuj Saja^JI <dal ^2 qjx,Yi dLc^lx>JI I EC 61869-2 Aa^I^aIIj 

(J£ lg-J ^j2j A-iLaC. dliniaj J^' dt jjjxjII O^ 3 ^ 

^ jJiiJl ^jg k^W-l \ g Jajpj 0jldll (J-liad J S L r 5 ^) ta ^ <i 

^jjjoAia]! IaiLg Ix-^o^ ^ cl)' C 5 "^^J dUa^.^L<JI (J-i^jud 

*0j| (JLujIj A-liAxil O^ ^3^' 4j'Aj o^^J (^^xil CJ^'^) C5^ 

<g_a.jl L^aild 3>ixSl cJ*^ u' 


^j^juj AiC- AcL2^_^ 

Amd\Lj dljLiia.V' j AjL<^JI ^aja2 o^J 
2ujLJI dVL^VI j blluiVI j dljld,V' J A^^J' S 

pi ^pg Aj2^xjuJI A^o^' pi Qg ^l' A^^yji c ajUall J J Jjj^aV' AjLlx^a 











: Theory of CT and VT -*$^1 jLjjJ! - 1 

^}9 ^1 ljL 2 k A-Jlc. Jjg ^1 j dl jl_ll]| ^}9 (JA-LLoUJ ^-aj| j jLlil! dlV 

IjjC* ^)Lii]| J ^ >^l dlVJJJJUj ^)^)da tgJ i > Vj LgJujl-jS <j£aj 4daidiA 

S*lx>a]| ^ic. 4 q ywll ^J^]| (Jj&juj 4jL}9^ 4JaII ^jill (jl d^is 4 \\ *^\\ j ^JjjLj1]| S^-^.1 

| AjIIjII L_ajUa^11 LaA^i£j 4 9j)a^11 ^9 ^)LiiH J >^g>\l dV £}* (j£ AjLollJj 

CJ^H J (JjA-Jill! SLgjujLl9 ^j£^aJ AjjujLia ^j 9 ^Jl dljLull j J^_^Jl - j_ 

1 g » a (^J^Ldll AjLa^JI 

L_uLiJl (JC* ( 4jL<^ jl S^-^.1 ) iS L-ljLiJl C5"^ ^^Ij^Jl JjC' “2 

A-illxJl dljLiill J Jjg 7 JI ^IdjVI 

(^ jjUII c > nl^l dljLiill j Jjg,^\\ A-LujIjS ^j 9 ^l^klojl -3 


UjUj ^I^aII SjjI^II (J^Ij ^Jl jjII ^ jLiill J^jldjVI l <i\a\I ^i^Ia 

^jJa ^a Ia£ ^)Ln]| J^ ^^}lll]| L ot^tl ^9^1a ^Jc. 4 \\ *^\\ j| ^AjS!! ^jLg_^ (Jj^ajJ LdlJ 

Np 
Ip 

* U_A_J 


p#- 1 

^- 

b R Es 

>r<CT 

Ns 1 - 


-7 



4-B 



jlull Jja-al ^->.U>I JJ ^J ; 1-1 j£Ji 

4j 4JJ j\jla (JjAjS _jl 4 jLo^> J)' ^ ^ ^Ic. _J^3-ill Jj)~^ ^ (Jjj-«a_jJ l-l(_J£j^i]l ^3 La£ 

4_ic. ^clijj ^ . ,1 lil w ^ Ln^jj L-fljjuo 1 _iLall ^ya ^Lall ^)L)j]| J ZB < 'r J 

jdjj Is l$ jj^JI J^' JJ>» 1 . 1 > * U j^jEs C 5 ^ <J? jj^l <-*L 4 l ^ 

Vo/p jA j' ^3'-^' LS*J^ LS^ ^ 






















^ gjanlaUx^l l jA ES CSjlj^l Jj^ ^J^ <^C- 

^^ajfllt ^)jij J^*-a £<a ljJ^)la ES jVjjJI J J'' <a (^3^)ia < _ s -ic. <—.LualjjJj 

^3 yjA^I L-ll^ll ^3 (J^**J a ^' Ailj^ t_J^)jJa (jC- S^jIjC. ^^juojJaLiscftH 

/\ ^ApaJI wjlal! ^JaLa A^Luia 

(ft = B x A 

^ ® j^' jLlJ! aaxj ^aja^JI L-ii^ll S^Loll AiLj£ Ajjolj ^j^i-^ll J^ja^ n\ 

^)JXJ (JAx^G Lai CAIjIlJI Adi JAl ^aII (JJjUl lAA AxjuJ £_£AjA^J| L-llill A^LoUi J 

(jAx>a AjUaj ^^}lli]| C_aLall J] ^jIaILVI ^-aLJl ja ^£AjA^JI c > \\§W ji£* ^ ^j^lAx^l ^j^ajqll 

C* OVl\l AiC* ll^.V S^a (JHaH lA^J A^xJjujj bj^\ ^-1] (JjJ^)ia]! (Jjl ja CAIjIlJI JISSjI 

^jIaIjVI l \\a\\ (J-L^ajJ <jl j_-j_ (J^judll ^i Lo£ _ ^Lilll ^Jjaull ^ (JC- 

LojIa ^jIaILVI i *q\^t <jl ^ic* (Jaj lAAj SAx^all jl S^jIaII ^Jl jlill ^.S c* (JJ^J jLiill J 

S^)j|A ^Ac* V jl cJ-<^ A^^.j ^jC* ^laill < _ajx/ij <LaA^JI ^i &Ax>AI j\ LalUa ^)L}J Adi (JjxaJ 

mmf A-ijua^Ux-c Axil A S ji ^jIaIjVI l itjl jLAl ^AIaHjVI J^3 -^ CJ^ ^ jljS L 5 jjllUl L_aLAl 

jjlAll CAliLc (j-^adill lAA ^JaiJ ^AjA^JI L_lli]| (J^Li. ja ^ xjjjJ^lix^l (jiaJill ^9 Aj ^ jll 

L *\a\ I ^jil9 ^^l^il C—aUl ^<4J jUj LudJJ Aj9^)Ja A^. 

^IaLVI (^ 5 ^ SA ja\ I tilll] Ajua£lx>ij SAjA^ mmf AjmjU\ i» ^ Axil A S ji AjI jUj (_5 jjIjII 
jA ^^jIjII a]jILaII Ag,^.\l (JJ^J j gJlALVI (J>i a]jUI (j^aJill A>aJi c. <>qVi ^JUlljj 

3_-2 J< Aall AIijIj A>ui 








<■_kLoll ^9 ^Ul! ^xj>Lllal ix ^11 \ 1-2 J< 


B Fe = B max (Saturation) 



Molecular ^uLUi^l c_jlkaVI (>j*j : 1-2-1 J^' 

<J*-b magnets 


^ jli ^^juo^Ijuj 1-2-1 (J^joJI ^9 Ja^^U 

LS* U^' ^)Loua (J^£j9 a^ju!i]| >^g,^k (Jsl iS c. *<i\a\\ ^jlLoll 


\g HVnl ^j^jj dj| jLolaII jjilil cJ^g cilU a (jj^ a£^1] aLISj ciAaL^j] 


eft 


= 0 cjl jjxlll (jj^j j-c c!jI jLaua ciiil£ lit Lai L_iikll 


















































c_iia AilLa AjliLc jLjj (J| 1-2-2 J< 



CT cores j^' J ±£sl\ : 1-2-3 







? jbiil i j] \*sla 


l *<i\a\\ ^9 S.AjlxAl cAVA SAjjudjJaLli^ 4 jl9L Sj 9 LudJJ ^j] ^AL^Al &A& ^9 
^au^AI L-iikl! ^^Ao L_aLAI A-Lud^Ui^AI Ajl 9I^1I Sjill <J£ <jj£j ^LALj 

Xm tjic- ch' 4?VI jUill l£ jj^ L-UjudJ ^Jjljll L obtl ^^Ac* I*la> ^Ic* jAjJJj 

(Jl_Aj L. njuajj 1^. 4_Alc* Sjl JJO) C > Ujgn ^At*Al >^g >11 IA& j 1-3 (J^JoAl ^9 ^jja JA jA U£ 

Aj^)j^AI AjLjj^all £.IjjI ^jLAI jLlAI (J ^)j|j^ ^Ac* C5^ L , V ki, « L>> A J J4M 

(Jj^aa-J Loj^) ^j 9 J<_)La- <_^9 (_£_jjlii]l ^)Ijj]I (JS^jI. 9 (j4-ol 

4l^^)-a ^J) jLilll (Jj~^ ^ (J jj^a J 4 '\1 4i-s.l td]j ^Jj <3l_iJaVl-J 4&1 ^cluj V Ail I ^9 4 j]Ic. 4_a. jAj 

(J-oaJI 4-a49 ^gic. lAllj A-ojxjj ^AjAaJl t__llsJI ^ j _jLoll ^g-uiilaLji-oJl (jAajal! SaIj j 4 -n. u’< ^n^nll 


Ip. 


1:n 


|p/n __ 



Xm V. | E 


Rb 


JT 


jlnll (J ^ Aj91£^A! S^jI.AI ; 1-3 (J£juAI 

(jA AjL<^J! aJL^. ajV ^>AaiAI IA& l_li^iAj 

^ jbj i^IUa JJij ^Ulbj short CT circuit j4^' J j** ® jib >^»9 ^ j! 

l *\js\\ ^Ac* S^^<AI cAllA AiijljL^ A-LudJalli^ 4 jl9L Sj9 lAIjA (JlaJj ^jLAI L_aLAl 

LgJl9 \/T PT jx^a^kj LA . jlnll (J^Al ^ijjj ^19 

^?AI JL^LAI Jdj^ajJ Aijjia ^ jL^I CllVj^ ^ L Q L *1 
j>j^.j ^^Ac. Julixj ^-aLAI jLiAl c- jjAij (jl ^^Ac. Jjlj !Aaj jill ^^Ac. J-ix^ajiAl 

JUAI jA La£ ^uj^ V SjjAxiAlj ^L_aLAI (te5 Ac. 















jix^a jLuoj Aa jtLa (jj^ L*n^j short <Jj jLull J 

jjIjII L_aUI ojjta ^liaj jl l *\a\\ C5^“ jl jaILujL iS^iJ 1^ ^-Slc* j>y LfcAixa 

H.R.C ^ ji s-^j^ ^jj L-njoill j Lj^jI j jj\ 51 l ^ jLiill ^ql^ja 

<-* 1*11 jj^a Jj^i^ lil j \^A\ Jja^l ( 5 jjUII sj3ta ajI^j mcb jS j' fuses 

>^g A Ojl J^> ^9 ^lijjl L-lJjaUjuJj Jlaxll jLJJ JjfLjjud >^g (Jj'N a\ (JjjLl]| 

(JUac*! ja ^ aViV lg j£J j c—uL^JI ^Jc* Fuses jg x^aII ^j^.j ja ^c* jllC 5 ^J 

jllil C-JjtLa jjfLijudj 1^ JJ* X^a ^jIjlLVI ^^-Scr jlnll jV jj\j 1I C—ljLiJl 

Minimum fuse rating c^f^' 


: CT Saturation 4ii^ ^ l-l 

L-il^ll ^3 ojLall jia-iall Aitj£ AjLujJ j La (JjJjJa ^3 ojLall CIjI jLjudll <JL1 a ^Jl SJjC- 

ojLluj jLuia JiLa (jjjia]| jl (Jj£j3 CjIjLlJL JjJjJall £^LaI j] 

l\j La1£ Ajjj L-il^ll jLall ^juj-lJalji>a]| j>ajq\\ AjjouIL (JL^JI AjaLja] 

ja ajjaII L_ilall ^jialiujj ^la ^ jj^-j aIL^ ^-aLoll ^ jlull 

<J^xa jl AlLtj A \\x a Aaj 3 Aic> jJadill Aaj3 CIujjj £AjuiJ ^ C\Wj3 ^.a^J^Us-aII 

Aloja (Jx^aja JJ lull L_alo]| jbj LiL V ^JLilLj 1^. 1 jj* X^a j>ajq\t jji^ll 

1-4 (J£joJI ^jJa ja jA Lo£ ji^ail ^Jl 


^ 




_ PRIMARY CURRENT j 

REFERRED TO f 

SECONDARY j 






^ /* J 

1 m 

I\ 


n\ 











fl 

M 

rh 


if m 








\J 





I * 

RESIDUAL FLUX - O X - SECONDARY CURRENT 

TOTAL BURDEN * (2.6 4 JO) OHMS POWER SYSTEM T 

^6 

11 

u 

35 • 




I 


TIME - 


^ijoull J J (J jjUll jlull AjjjuoJ ; 1-4 (J^JOllI 



































djj^. Inductive load <_$jail a£^1 JLAVI jl lit 

^a\l j\jj jlj 4^ uTi\l ^Jc. 


i p = ,,'’, = [sin(otf + p - a)+ sin(a - /?)e‘ <fl tl,) ] 

V«- + a> 2 L 2 

steady ^IuiaII ^a 1 jJoxj (jdii.lAL<a j^\ji <1aIjl^ <jj£jj 

jjI*]| f. j^JI ^tSIl * _>J! j E » -- ^j state peak current Ip 

V /? 2 - 1 - cu? L? 

jjlj <if lljHjj transient component of asymmetrical 

L-llall jLall jjfLjj ^ ^sIuiaH ^)jl*JI 

: e^A jA U£ 


$C=$A +< Pb=<Pa 




1 + * 
7? 


\ 

y 


^ C 5 ^j DC component ^ u-a^l 1-4 J^l ^j>jlbj 

^icr lL_$2 jJJj ^jlAlLVI jLulL 4jjtLa ^jjlflil jLnll *Caj2 6 JJuoJ C5^ <JjujLujV| lUIJX-II 

LollJ S^)jIa]| ^2 R , X *C<aJ2 J ^)L}J Ai^Lx^a ^2 |3 Lg-llLoJj (^J22 

[1] Ja£2 R^X *C<u2 lg*iUj SAa L_fl2jJJ 

? Ag^Jt JjA-4 Qdjul\ 4iLuL4 A^JJ JA • 


L_ll2j (^p J J ^jlALl (jjq\^a ^j>a ^-2 ^Lllll (J(JlLa ^A ^g/vlt (J(jl L_}| 

<j£Jj Ia^ AJlc* jLnll *Loj2 <jj£j C* n*yi <JIaxJl jIjj ^Jaj £Ajuu]| <l£juua <j£Jj (_£AjA^ 
^Jt-ilUl £jJa^11 ^.2 AlL<u2 Ia^ (J3^x \\ Cll2j A^-^Jl (lL$"^J 















(JUaC-Vl dl9j dlV ^ ^Jjoo]| 4J£jul4 Ja^^U (JJaaJl Cjj.1^. 

Over voltage -^' ^j' ^ 


:Magnetizing curve 3 u t nh t » « l l ^*1* 1-2 

S^)&Ua]| L_ii^li]j lA^jjudaj jA Lcj ^)Lii]l cliV^jjulill <l£jaui lia^Cr 

jtnll (J^lc* (j! ^-ilalLudJ J ^ILg <jl AjV 

j ^L_aL<Jl ^9 1 judJJ (jJJ AiS^C* *Lgj jj b ^Jjuolll AjLj 


* cJ^j j 4^' j Excitation current <-*jj*-dl j *■ . j^' 

^1 jIaII ^jj£j Labile* (^\ ^la.L&lt AjIAj ^9 L_1 jL^JI C 5^ clj!Lall jLull 

jLull ^a9LlLj JjULoII ^9j Lal£ ^)Ln]| A>u9 ^Ju^a L *\*\\ ^Ac, 


excitation ci±^J! ^Lai a>u 9 ci\^K (jjAji]| jl ^jLg-^ a£jL*^j ^)L<JI ^ ^jtii]| 
4,j\^kl^ll ^^joij j&j ^jjuoi]l <SU. SjAa a\§\ (Jj^aj ^jl J] current 

1-3 (J£joJI ^9 j& U£ ^Liill cJA j91£^]| s^)jI^I d)>ijJa ^Jal j Xm c) 

•^A? Excitation curve j' Magnetizing curve J4 ^j»mUi; Jl ^wuj l_aj*jj 
1-5 J£j^I A £.jjajA ja L£ Knee point Jaij 4_kflj ajIc. 



A_u^j^\ A a* a \^oll ‘ t n-s. j)\-n (J a\ A w .< < V-»\ w ^\l ^-s. ’ l - 5 cJ^ ''’^ 
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^9 % J_0 S^LjJ) L . ^ Lgilj | EC ^-JJ^)jVI Aij^al^oll Lilia 4 Wq ill L_fl^)XJj 

Sou ^1 SiajJI l$ji ji.i ^ % 50 jIjiaj le jW^ 1 3 ajs ^Ujj| ^ Es aaJ 1 5ajs 

siLui ^ jUiii ^ ci^U (jl L_L^Jj £JjuLill (J^9 jUll (JLk*l*J 

J£ CLASS P ,X,Y,Z,S jL^' c> Aiii^ CjUjJ ^ 

jlnll dsV^1 <J- 1 J L * Q / U ^ 1-6 lMI C 5 ^J ^ "» A CllLcl^lkjjujI LgJ 

^Liill JAij^al^ aII L-Lud^j L^jUl^kioilj |EC standards ^ qju-Vi ^u^*s 
CLASS X, Y, Z c> lU CLASS S & I EC 61869-2 

IEC up IEEE/ANSI standards knee point <-«* j *j 

45 (JjjL<ia1I -La plillj ^ 1 ^>q i LgJlj f-i^ jVI A-la^j L_A^)xj i** standards 

6* IEC standards s- 1 ^ *Li*JVI 4-L£j jl Ja^U 1-5-2 JS-ili j ^ u^ l i« x l l 

IEEE standards 


LINE 45° 




IEEE standards Knee point *U^V' ^Jujx j ; i- 5 -i J£«JI 
















j I EC ajjjjVI knee point Ala£j u£ aj■ 1-5-2 

ANSI / IEEE ajSj^Vi 

CT classes as per IEC 60044-6 


CT 

Class 

Air gap Remanance 

Application 

TPS 

No 

High upto 85% 

high impedance circulating 
current protection 

TPX 

No 

High upto 85% 

line protection. 

TPY 

small 

Low <10% 

line protection with auto¬ 
reclose. 

TPZ 

Large 

Negligible o% 

special applications such as 
differential protection of 
large generators 

^jjVi 

^LlaiH 

UllL^al ja ^ u<i-\ jbj]l 



Breaker fail ajU^. ^ ^Vu . n ai! TPZ <>» jUj]I ciU hVnd <j*j 

4^' ls* u^' j^ 5 j dc offset aKI* ^kW j protection 

(JliHI ^k Udjuo (jjSj L_flUl (jc. jIjj]I ^Uaij) (j* ^C.^)ll (^g-ic. 

^ jU]l Jj^ *bi (jiLSl. [2]stage 2 Breaker fail 

fjj Ulli. j CT name plate Jj^' tiAjlu a^.j] ^ UU^I j vknee 

. til iIjUj A^,j] ^ i**<l (ja I ^ 










Fundamental transformer Z+J+fiS 1-2-1 

equation 


Vs = 4.44 xfx Ax N x Bmax xlO A -8 

jjj ^1 j silicon steels jbsll J 

IkL cjUja jj^a Ail^ (jjj lines / in A 2 125,000 J] 77,500 

djUUJl A^. j] ja jjj V aJjU-aII &1& <jj1Lia]I diLaullc. . <_£jjlijll jliill ea 

[2] £$1jll ^ V 

Excitation curve method w«' l 4ijjla 1-2-2 


z> (j? ^)Ln]| JIa^)3jj SJjAL^ ClAjW^ S^LiC. 

jtnll (J^^jLi]| L-aLJI >^g/N (JjdJaliJ ^Kul 

. ,JaJU 4 un iL>\ \* *\\ ^ ^uoL^k Aic* UL^.V A-llc- l (ijtVuii La li&j l ^a 

*UjI l^jjjli»l Vknee -^' excitation current JA ^ c^Li^l 

. jbjll 



Secondary excit ng amps—1 0 


CT Secondary 

ratio resistance f2 


50:5 

0 061 

100:5 

0.C82 

150;5 

0.104 

200:5 

0.125 

250:5 

0.146 

300:5 

0.168 

400:5 

0.211 

450 5 

0.230 

500 5 

0.242 

600 5 

0.296 


F 



















































































































































• lJlLaII uiljial ljLua^ 4juiJkA\ 4Jj1jla]| 1-2-3 


^JjjLjuoV I L-kLoJl ^-lc- L-jLud^J jg xl\I (jl IajLjuo lj^)S j \ 

cjULuII Bmax ^ \j ^ <j^j 

^ ^ ^ £*\ AjgjS C-jLoi^J ^Luj^j ^Jelx-oj \ g ^ (jladxJjaiLoiS ^)V_£lS\ (J aj 4-x^aLiJl 

(JIa^xj j vknee j jLsiil l)^^ q\A\\ L-al^Ial 


^ = 


rated VA 


x ALF -h /„ x 7?^ 7 x ALF 


(J^jUL* ^l<us j VA burden cJ^^' 4Jelx><JI l-jLuo^J 

IgJ (jla jxVuxi jLii]| JClsIjLikl ^1 ^LajtLJl jLikl (JA lA^kb 

(J-ils ^XJ Ljajl A-llcr l—fl^xTuxi J ALF S^I^SlI Aie (^J^lx^i (J-L^aalllj UL^.V 


: CT Burden jUlt Jja-yfc J-aJI jjS: 1-3 

j! ^)Lii]| eisV l_ijL^JI Se jjA\ \/ /\ *L<ua <jL l-a^xj 

jlsik] Ale* ^)Liic^VI ^9 lAAi.1 AjV J A^aLgJI Jalllll ^LgjULaIIj L_fl^)xJ IjLi^Ij 

^jLLg diil£ \^Kj aA a^%\\ <LgjULg j c*1^LujVI ^jULg j ^Liill l) 

L-fll^lal ^j-lJ >^g,^\l 1 ^K <LgjULg Clsel^ l^aKj (JjJaSl cilli 1 Allis AjLo^JI 


£JjaLl]| C^\ XX) j ^lc* ^)Lli]| J (J^ C5"^H '^J ^ L>0 1 ^ jLsSlI (J 

















? AjLa^I j (jjjbill jlull ljV(J-aj Jjjill La 

jjj£j ,>1 AjLaaJl jLlS (J^jjljll L-aLall ^Ic- LudJJ ^111 ^g>\l 

£§jlLa J (jjAjii]! j\jJ (J^ ^^Llll L-ftLall ^ic* Lodi} ^£^11 ^ 

Ale* IxJ^Jjuj ^Jjuallll Ai^.^a AjLaaJl *J)g ^^ILoiaII j\jj]| Jj^ J»»l} V 

L> U>|\1 4 a iq^i AjjULj ^JL>» W jUj I^)5j (jl 4 4 \1 Aj^is J Ln.Nf I dljAa* 

^9 A9a 1I Lg_La L_JjU*i*\li (jjA-iii]! Lai SAx^all jl ^Ai^all (Jj^a9 

<JIaxll jtjj ^ AlujUll A-jILlSI CjI jLiill (J^Vuxn Vj 


: Residual Flux JjSII ^ c*££4l oA4^ ^4u» i _4 

jl jjc jUl! jl <JU j^js 4js cs-^ ^ 

jLik] Axj jl jLillI (J(Jjx^ajj ^>kl Axj lAA j <LaAkJI ^^)Lk 

AjA^JI o\* jLilll (J j)*\X' ^L^jl Aic-j 4jl n^ill frljjl AjIc- 4_iuijjaljsca]l 

U^ic. LiLj 1-8 ^ A j a j /^N ox uj^j f^l' u- 3 ^' c^l ^ 

<^'A?V' t> j^j 4 UJ^ u' ujA? Jc- la j^ 5 

<4 j44' Jj^4 ^jj^ll l_uUJ 1 Sjjl.il R , X ^ time constant 

Remanence <4£ ^j*j . C , c a^Vil l jjj <. <^Vul l ^k J] j^ill U^*j JUl 
^14' ^ ^1 t>a411 ^ Ig-jb |EC ^jjVl <i^alj41 ^ remanent flux j' 

[ 6 ] , [ 2 ] C_ll 4 l jx ^ till t^lliJl jIjj ^Uakj] ixj jjliJ 3 (jJj^iJl 



jbj]l ^ C5 1A4I (j^jal! ; 1-8 J£-41 

















*Loj£ JaJjal^l A^JI (^£>W\) l" \\^' jLull (JjjllllS i *\*\\ l_si 

*\ J^V' ■ J^ 3 C5^' j' C5^1 LuljJ £^ul' 

Ajill t ^j_a »,.ii (Jju^Llx ^aj3 A] liLJa! ^jlj ^jLuJI -j>»ja\l Liisui JB /j j£j 

: IEC 4jjjjS?I Uua jLuJ! ljV^-a] A-a^-a (IjULu l_5 


:Thermal rating factor ®j!j^ • 

Thermal rating factor (JxIjlaj La ^j\_£lSI d)V_j^-a y$ 

(jjAj ^aliuia (_J£ju1j 1 ^ \ jUll (J j-v -» ^iJajjuiJ ^jIJjjVI jLliD AajB ^ ■ ^aB' ^A j 

^Jalii Lj^I (jl£ li] (JLLall (Jjjjuo ( m ^ c 'J 30 Cfi' A^.jJ ^3 aL_jj 

J-aLt-a 1200 / 5 ^*'.'‘■’~' J)Lli (J■* AaIc. (jt ^jialiuijB ^lial 1600 AxjuU 

1.33 x ) j* <JA Lviua csLII jUSlI Li .ib ^Lilbj 1.33 ®jl j*. 

j^f*' 1600 csj^j (1200 

:Thermal continuous current rating l^JoM jlull ^jljaJI jjftiJI • 

AjIc. w;) i »J jL>\l jLjjJI 2 1.2 cJ- a ' N -*' Aj£-aJ (J^ 

(Jjj^jll A^juaj dljl£ j] 2/&a3 (j;l*-a (J<aaj Al^ajlLa (_£jjlii]l Sjjlj ^jj£jJ ^alui-a 

1200 C 5 ^j J*-aJ jLjj JJJA Ja VuhJ j\_£ill Jjli 600 /I J 

. (Jj^-a ( jk £-lijjl (jj^J ^>-aiuLa <J£juij jjaaI 

Rated short - time thermal j^a £&j\ JS Ui ^jljaJI jjjUJI • 

current (Ith) 

a^Ls JLU . jLull Alania R.M.S value j^' ia^j^ ja 

secondary winding ^Lll jjla jt l$Jj^ j uj-^ 

short circuited 

Ith = Ik 7 (t + 0.05 (50/0 


Ssc 


— V3 * l ii 


Ik 
















National Grid Saudi Arabia^Wj^' a£^J1 j* ^ *Uj 


cS^j^xl Short time current ratings dijl diljUll ^ jli 50-TMSS-01 
Swithgear j' Ji^dl djljld ^ ^1 j! 4 jjL^ jjSj jij ajV jUll 

; j dll Ax .all aAAa^oil Aij^al j*oll dl^)SA LaS ' AjS^Lall 

Rated Short Time Thermal Current-Ith (kA rms) 

(21, 25,31-5, 40, 50, 63 kA rms) 


: Rated dynamic current (Idyn) j^l • 


OJ^A jLiill (J^£^1 J i $\a\\ A^^. ^)Uj ^£-\ j& 

LcAic. jLnll ^ULj A lUc* C-UjI 4 nmH i4 j£]| i turn j| 

secondary winding short circuited <-il4l uj^ 

|th <—flljtda! Aj^Ij iJa 


I dyn = (2 - 3) x I th 


L—Lal^j 2.6 IthcSj^ tg-jJ-9 JS-l] Aj^^LjuJI 4^^)JUd]| A CS^ 

60 Uaajj dA£^l J& ujSj <a51I 6 aa jli |EC standards 4-ujjVI 

Aj£ djlL^al jj *\I Lei 2.5 Ith lSj^^ 4>uk]li jjjja 50 <^1! L*l jjjja 

60 UaajS d^l ^ 2.7 Ith g?j^ ANSI/IEEE 


^5 jLiill (JC^ljUik! ^j>uJa Ia^)\, n^kl ^ i\)Vn V 

^9 A a (j£&J jLiill JJjjIjj ^j>uJa j! C^UUll A^j\ ^9 La] 

(J^fL} (jl ^-A U>ljlj J \\h AiOj A )^"Va\ 1 ^jAx^Vl 

^alc* J 4 -U^IjlSI (JjjJjULa]| J ClAij^al^ aIIjj L_SJ^)Ijl!]| AaIj <L)l^p 


: A^aJI j jLull CjVja- 4 UaaJl lmju 1-6 

jUll j ^\i CIjV^^A dsl^IjS (jl AjV AjLo^JI S 
Ag-^JI CjV djLsx^al C5^ 1l i Q J- ^ J 4-Ajujj C-jLud^. ^j>a AjV !a! I<Li3^ 

jUII jl 


21 












: Jc. UaaJt 1 - 6-1 

: Ratio error Uaa. -l 

aJjLxaII (jC- 


(a: V — V ) 

V ^ X 1 00% 

V , 

^ic*l (J ? L o\*\\ ^ ^j L « ^,>* ^ laaJl (j^SL) 

^ (J (jt£ 131 Jj^aa^J I3& j AjjuoJ i > A lx lllalt 

131 cJj^aa^J I3 &j \\ 131 C—llLuj UaaJl (j^jSLjj Lq 

AjjouIIj ^3 ^jJalj U£ c!L$"^ ^ Ja^ll j ^Jlc* >^g (J 

AjjlJI 


: Phase error jj^' Uaa. -2 

^ic* ^-^31 (_£C5^ ^ ^a^JJ C5^ ^ I3& ^jJajJ 

UaaJl (jj^jj ^jI^IijVI >^g y\\ ^jjIjJI .^g 131 L_La.^ c-UaaJl <jjfL}3 

L_Luda^j L_aUI ^1c* \yW (jc* ^jjIjII L_aUI ^Sc- \y\\ ^>^.13 131 L-ilLudllj 


Accuracy 

Class 

0.8 -1.2 x rated voltage 

0.25 -1.0 x rated burden at 0.8pf 

voltage ratio error {%) 

phase displacement 
(minutes) 

0.1 

+/- 0.1 

+/- 5 

0.2 

+/- 0.2 

+/-10 

0.5 

+/- 0.5 

+/-20 

1.0 

+/- 1.0 

+/-40 

3.0 

+/- 3.0 

not specified 


^3 A ^ aJt lJaaJl AdjudJ JjAa. j ]_-0 (J^^1 
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Accuracy 

Class 

0.25 -1.0 x rated burden at 0.8pf 

0.05 - Vf x rated primary voltage 

Voltage ratio error (%) 

Phase displacement 
(minutes) 

3P 

+/- 3.0 

+/-120 

6P 

+/- 6.0 

+/- 240 


y\\ Cl)V j'n*! Ua^Jl 4_ijudJ jJ ! 1“9 

:CT ERRORS jUSlt Jja-iLi. 1-7 

(JdO B *Lilc* jLlill (JAjjudJ AjJJ C-W(J -0 

jUll CIjV sAJ^'sVt 

: Phase errorjj^l' Uaa. -i 


(_UaJl jl£ <SU. le tliaJI J-£j Is j4^' U£? 4jj 'jtt <JJ2 <jc- &jbc- jAj 

I^a Jjliilj jjUI Uaa. s^Uj ^ < .n»m»i inductive load c£j^' ajjl^ Jc. 

L ^CajULall (Jjlflj L Og.J ^5 Jjljll L_&1 a]| CAH JlJlC* (JjWn UaiJl 

Lowering the secondary internal impedance j4^' Jj^ 

: Composite error '-^' -2 

jlull (J-IJ Jajuj jlLa AjIj I EC Aij^al l > Ui1 ^ 1 la^Jt 

AjIUII AjjlJI A^judillj (j jjIjII jLiill j 


£c 




^LaJH ^ujSII Ua j p t j s <_> JS j |p ja RMS value gH'-^V' 4-*ja 

jlull Jja^J j instantaneous current l$ j cP'^4V'^ 














j jjjja 60 I a] 1/60 uj^j ^4a^ sjjj (j^j jA T j Kn 

. Jpjja 50 a£^1 ^ aaijjJ! u 1 ^ 1/50 


Accuracy limit factor(ALF) SeljSH ^ lU** -3 

(j-a j diljLuJI t$J9 (jj£i <-5^^ J (JliaC-bU <■ . n Vi>»i'i (jl AjLaaJI e j^-^S A .a 

^<Ljllc, <Ljllc. a£^ ji jLnll (J B 4-}a-uJall ^x}i]| 

(ja ^jIaII ^)Liili JjSaal 

^ jUll »*l ja jj£j jl ajV ^1 j aSaII j Accuracy limit current 

^ Jc- accuracy limit current ^ aj 
ijaJ «-Jj*jj Accuracy limit factor (ALF) <_U^' Iaa Rated current 
CF jj^ ^b^»j <jl cUl*il Iaa aa*a!. saturation factor cU1 **j 

(_£L_uLaJI ^ S<iljail aaa jfcl (jl (jjA ^lALVI c—uLaJI ^ ^aj jLii ^ 

(_£-jiljll jUj e(_£AjAaJl L-ilall £jAij Aj]LaJA.I Aj jli IaAju ^^Ullj 

(j-a name plate jLj^l Jj^-al <AjUIjj]I A-^j] jMjk (j* J-aUJl lAA L_flj3U 

diji£ jia ajU^JI o, j$a.V lx- jS^Vl ja j class P CT class ^ 

jUH Jjl ^Jju li$i 600 /l Jjj^' <fuia j 5 P 10 jIjj]| (J_j^-<a A^^)A 

jLull jl Aa. ASA]! eAA ^c. 4-kaU^I Aj£ajj % 5 U jAii qIA ASA A] lAA 

10 jl (10 X JJf*l 600) 4 j» n)al l AlajS L_flUjAal 10 L_ac.LAaJ ^Iajj^I 
ALF (_Latx-a ^jA IQ 1 oj)\Si L_aLxjAal 

: Ratio error or current error Jjj^' '-^ -4 

AjjoiJ ^jUaJ UaiJl AjjaiJ AjLj Aa^^j^\ <L^aILilia UaiJl 

^IalVI jbsll ujj (/Aj Actual transformation ratio jLpi' J 

(Kn)j4^' Jj^ A+Ji .j £* jL^' Asu ^ giaaaJ l 

J) j^' Jj^ cP'-^VI jIjjII j^? : 4^' Rated transformation ratio 

(J<j^aLiJl djliLnll ^UajL^ll Ajjoij ^ > L?C5 JL "^ Ul jUll 

j 1 ^' 

(K n / S -/ D )x100 

Current error % = ^- 

L 
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: CT TYPES jMill iYja- gljil 1-8 


c- jj t. .'-v <1 Lg-La sJS jLiill dj^j^a j^ya <Jl£juil oAC- 



BAR TYPE CT 



Toroidal TYPE CT 


National Grid Saudi Arabia a£j^1 I 

ring type t> uj^ J ^ j^' <^Yj^ u4 50-TMSS-01 

c>J split core jl continuous ring JxlSiJt ^iLJI ^jilt jlS 

jLull ji £* bushing type or freestanding type 

^9 A Ax/iSA aj CjljLull ^J9 ^ AjliLa (3^1^ 3 TC fa U It iS ' 

j (jA ajL<^ a! (jj^j (jl ajVj IEC61869-1 4^*11*11 4_ij^)jVI a<ust\ 
protective coating to the ^ 4^>U s^Lu ^^Ikj J corrosion 
^ cs' c> ^ j^' u_& u' exposed surface 

. low leakage construction 


























4 \\ 4 jLull CjV J-^oJ 0 uaLk]l j (jAjA^Jl L-jlaJl CAlL^al jmA <Jjou11j 

high grade grain-oriented, silicon s aL<& ^ju/i^ j^fLj uW 

non-gapped construction <^-lja J ^ ^ steel 
nickel <^a tgJ ^aja^JI L-ilkl! saLo ^jla ^Lil! s jg.>L jLilll caV 

^jau]! ^ jiouij Ia^. A-illc- a£a j Aia (JSi <j j£j a 11oy type 

t_i£,j 3 li %jlaj jUJI jI ja jj L-^ji Ai*-at ja \\ .low saturation levels 

(J^A^J! ^9 ^A A^g r\W jLiil! CAVj^-a] 


Nominal Voltage 

Installation 

Indoor/Outdoor 

Type of CT Insulation 

llkVor 13.8kV 

Indoor (Bushing or Ring 

Type (continuous ring and 
split core)) 

Cast Resin 

llkVor 13.8kV 

Outdoor (Bushing or Ring 
Type (continuous ring and 
split core)) 

Cast Rcsin/Porcelain 

33kV & 34.5kV 

Indoor (Bushing or Ring 

Type (continuous ring and 
split core)) 

Cast Resin 

33kV & 34.5kV 

Outdoor 

Mineral Oil Filled 

69kV 

Indoor 

Cast resin/Silicone Liquid 
Filled 

69kV, 110kV,l 15kV & 132kV 

Outdoor 

Mineral Oil Filled 

230kV & 380kV 

Outdoor 

Mineral Oil Filled 


L-flUl ^-Ic* 4 ^A(Jj! jxl\ Ajc*(J lLa Sjjj£ (Jjj^alij ^ic* 4d^a!j>J! (Jj\<\ 
L_fl!jiaV! j a! jaI! j cALL^al ja <^11a£j ^jIaIAV! caU^I jLiil! <J 

L_fll jJa! CAlij^al ja c^11a£ j ^jldiS\ CAV (J^AIaiAV! CA\ ^\ a \ aJjU]| j a! jaI! 

L-J4 i» CAljLilkV! ^aLgj (Jjjlli]! c *\*\\ SjjIa ^9 jAaJjlAl! 

Type tests Insulator housing ^\^ a \ \ qa Ia j9 jj 
























: VT TYPES ^ £l^ll-9 



Capacitive type VT 



Residually connected type VT 


























: CT TESTING j4*!l Jja-. 1-10 

Ratio test -1 


AS 4 q iQ-vtl 4 * \*W &AA l^)Lull S^A^a 4^<aj3 (jl ^)LiikVI J>aC* (Aia 

a } 4 ^-4 1 <Uj 4I ^j jU4l Jj^ 4 jl4ll <_>^jjActual PrimaryCurrent(APC) 

j ^^jActual secondary Current(ASC) 


RATIO = APC 
ASC 


l^S Ua^ki ^lj Ratio or current error ^ *14** c 3 ^ U^jj 

? di.W um La A.'yi-^us jjP Aj-uJ £)j AJl^ ^2j . 1-7 Anil 


<jl£ (j]j AiiijaiJ A^)^<a Ale* JaiJl LgJt^ A-iljJalij ^)Liill (J(J^ 

<jjiaLL<a] L> u>i\l ^9 ClAi^illi.1 Aj^Laua 4 \\ \ jlxa ^)Ln]| (J^^>a 

*-4i4' jjjj zone reaches -^' c4Sjl** 
: CT secondary resistance test lsA^ j^ 4' j4i4 -2 


LgJl ^ic* 4-L^al^ a]| Ujj^s Ret jLlil! (JC. *<i\a\\ *L<ajUL<a 

secondary winding dc resistance lsj ^-*L4 ^4i4l jU4l <*4 

^)l U'sVt c-Lajj Ajjl^a <L^)A 75 <L^)A AiC* 

:^lsil£ 

j44' J<J*-A c 5 ‘-441 ^1 dc current ? j4 -1 

<4 CT J' U^j& (j-UL jl ^1 ^aj CT saturated ^44' ^ j* 
^Jl4lS 4-« jl£4l 4-«j3 v_LuC^j j (_£ Jjl4l (._441 ( J ;Ja ^gic. dc *4' 


Rdc = 


Vdc 

Idc 


j4l ^3^41 S^)l^)aJl 4_^.^)J (Jja_uiJ <Jjjuta-4l 4*jllall 4^aj3 ^jflj -2 

j4ajj 4_^.^p 75) 4 J ‘ Ll ' Sjl^aJl ^Ij ^Lnll 4_i3 ^Jp 1 ^ ' 

44141 AijU4l 
♦♦ 

R = R[\ + a(T-T,)] 

















T = 15 °C 

a = 3 . 9*1 O’ 3 !°C^> Copper 


Rdc C5^ Ro j J j^ ^ SjI j*. To 

^9 <bajULbl 4^<u9 lgbj^)ULa ^aJJj Sjb-v\l ^9 *bj- -all 

bUi S^)j3t (J^bLa <bajULa . 4«Lajbii]| 4-^.^p Ale* 

(illij c. *\a\\ bl3LJ ^.LLg ^>^j jl j ?jjbll i **\a\\ clAilll <Ua 

(j jjISII lU^JI s jjb Voltage drop o^b^Jl c jKil 

? ^jl\Hl\ jLnll Jja* 4 4-4ijLLa (JjjjSj ji IjU • 

jLiili (JC 5 ^ burden ^ibj^l £ 3 ^ 33*^ J^LajULa jiVi 

i > 3i9 (J^11 3*^ ^AjJa ^wkni bjj L5 J ^ Sjjb Cy* ^3^ 

S3j^} i > ^^jbll jLull 3b jb bbbdl 3^11 Ajuuj ^ic-1 Aibiab 

S^)j|bl ^jJa^ U£ |0 Cll^Jl j 1 ^ overburden Vj 1 ^ 

1 -3 cJ^ju^I ^3 ^b-*^ 3j)^^3 4 j91£^]| 

? V jl 4^-p*ua A^uAjL*]) ^jjIjJI jLull J^-4 4-4>jtLa 4-4 j 2 <jj <j-a uh£ • 


bl ^Aj bajULbl bob 4 4-iJ^)jVI Aij^al^bl c-bj 4j^b 4jL^)Ja blb& 

lS Rated secondary current j^l' J l$ jjIjII j4^' ^ 

jlnll A>u9 C 1 ajI£ bjj 1 ( 3 * ^ 5 ^^ ^ c£L_aLbl ^bcjLLc (jb 1 

j^ 4 ' 5 Rated secondary current j^l' Jj^l 

J^l' C 5 * Flow chart -l=^^ll J 1 ( 3 ^ ^ C 5 L-aLbl 4 >ajUL<i 

Aijjkll e^A ^ajj 1~10 














: CT burden test jL^' JcJ^ -3 

jLull *LajULa *Laj3 4jlj 4 jj^)jVI ^ Q> ^\j a! 1 ^ n .i-n. (Ja^JI <_fl^ju 

(_5jjUll jlull V'<~- j Power factor Sj-^l yUL*-* ^jc. ^jVLj 

sj^lb J^l i> ^ jj*jj Rated secondary current yr*^' 
? lWj VA jj Apparent power 

■ dj| okiJb 

■ *♦ v * 


^aII djlliilll jLull (J^ jLnll *L<u 3 -J. 

^JaiiH Ajk ^ jjSj U UiLc- j£\ j Terminal Block (TB) ^ 


UJ^J LV 1 ^' * ^jLaaJl jl^-a. *>L^jIj O^' uj^j LCC j' LVP 

l_iLulL^] ^jj (Jj^a] L_kLa]l SjjIj <Oakj <Jj| jA (j^JI 

Alaij <j*aj He. CT short circuit j^=& ^^LaVI 4-ajlia 

_j‘ ^aflll-3 4 a.1SJI ^3 S^xaIII (jl 4JL^. Lot Aa^juoI] (JjJaSl c£l]jj 
5 j _jjjaI 1 Lai C)^-^l o-ilc- j dllSjjill ^j3 (_)j 3 Ja^jjuj1^^ [jj 


jl_jj]l (JJ^-a] (JjjaJi]l 4_AjUlj <. lux^ jjaa! 
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dsLojtLa (JajoU j ^ jjIjII ^Ic* .^g ^jjL<L ^9 -2 

^JJ _ 4^ajUL<& cill^J jLnll (JC5^ *L)L<^Jl j! 

djt&x^al^Q C_Jjai^j Ijj^Sj ^jl 0.33 ^^j9j L_i]LiJI ^9 cil^LojVI a-gjULg 

c 5 jiiai jUiI jjIj^ J 50 -TMSS -01 ^ 

^IlgjLg 4 (JC» cilLuJl ^)Ja9 (JSjVj (jjjL^ill 


*L<u9 4 ^ jq\1 (J^)^J 4juoULa]| *Ag_^Jl *L<u9 ^9 AHj^. ^)Lnll *L<u9 C-J^jjJal -3 

.jtnll (JCjULij 4^. j\ ^9 till SUax^JI j VA (JW 

CT name l)cijULij Cy**^ ^ ^V pf *l<u9 <jl Ja^.V 

? burden VA 4 -aj£ ^ Sjjiil J^bua *L*Ji uij*J <JL££ plate 

A-ilcr *Loj 9 c£^ jLuil ^(jl Aij^al^ a]| (JjSj 

yu (PF = 0.8 ) 0.8 J* lWI li*l SjJill J«U» o'i <jJei >1 5 VA 
(PF = 1 ) 1 jA l^gJ j\i 5 VA cl^ <jl 


: CT magnetization curve test 3j..nkli ; J 1 jUSil -4 


j|j 4-iJ^)jVI Aij^al L > Ui1 ^ ^JjoliII jl 4 nn i» ^\1 


■ ^Ull 


^Liili Ji *$\ a \\ s^jI^ ^39 ^ ^iij ^-I 

^lc* <La^Lud] 

c. 5 ^ Variac ^-2 

^ic*V! ^j] ^ 5 JJ« j jLlill (J jl tj]| 

S(J£ ^ ^aJI J j> x /ij ^jlij 

A>U9 ^aLcI J^jUaTi <iljj| ^(J JJ ^ “3 

Cli^Jl cJ^ 3 Ss-t^Sl! j (^£ L-aLJI ^ ^g.^k 


. excitation current 








J-£ c> % 50 S-iUj l^LtaJ JaLu>I I O-A % 10 S-ib j (JiLaJ aA^ -4 

^j]| Alaiill j vknee ^ % 10 J' <JjS a^js jli cbaJI 
fj L£ Knee point ^ j j^' ls* d* uj^ 5 

liLuJ l g ^ J ^ di jJ 

UJ^3 LS^J c - 1 'J ^ f J*j -5 

Aiaflj .IxJj <_}j 3 dlljliill J Jdlb Infill ^j*a (Jla. ■ iii ^j*a AjV 

. *thjyi 

djj^a. ^ AjlgiH ^ ^ baJj-li fJ3 <>ali. ^ -6 

(j^ajlill <j^' c> k^il demagnetization 

ULl^ aJ ijajki j Residual flux 
ajjj^UI aI^Lxa]! ^3 <* _'jj‘ 11 -^' ^Lajal! Vknee a^«j 3 -"7 


rated VA 

V k =-x ALF + /„ x R ct x ^4LF 


^)' y^. s )j[\ A *>■ l ^ ,i£bll 4 ^ 1 ]t ^ u AjJ ^)3 



Magnetizing curve 3»nkb; J1 jbn] Abjh ; l-n J^ill 

? Aj^uiaULftil u lai* * jUll ji I jLa 

^a^C. aJ^Aa. (jx (j£-oJ LiJajij jLnll (JAid j)\ y^V' IdA L>* L * Q ^ 

^1 j! ClAiLall ^ic. j y^j jLnJI Jd 

^£djd^Jl c—ilkll 











? (jjJUi AjLa^ <La),lVi.uiV (jjJLA J 1 ^ Aj^uAIa (jlA uijC'i cjLS • 

| ^Jbll (JHaII ^ya^yt-i ^ jij ^Li xjllll Aj^aI 

0.02 a! O/C rslsy ^biill SaIjj ^ja a A ^jLg_a. ^Ia^iLujI \a 

ajUUj jLjj Jlillij jji^I 7226 *j>^ <J^ ^ jaj jl ^ jl 


CTR = 1000/5 , 7.5VA, 10P20 
Rct = 0.26 £2 
R L = 0.15 Q 

£a^j J ^ l-i. A n>n\U VS <• _ sIaJI ^glc- ^ asS L-lLu^J 

4_aj 3 ^gJJ <_JJa*Jl ^jljj <Loj 3 ( ^3 l^j^)jJajj ^jLalill <J^a-a] y ^jUall L_kLa diLajULa 

Ajjudj ^ AjyJaj <_£^jtj jIjj 

Vs = Ifauit(sec) * (Ret (CT secondary resistance^ R relay+ RL(Leads 
resistance)) 


Vs = 7226 * 5/1000 * (0.26 + 0.02 + 0.15) = 15.54 Volts 


^ j j^j j4^' Jj^ aIa^jl LS 1&\ vknee f.^ 


^ = 


rated VA 


x ALF + /„ x 7? rj x ALF 


11 


V K = 7.5/5 * 20 + 5 * 0.26 * 20 = 56 Volts 

ALF j±ia\ 5 ^-albl jb3 jl ciu^ 

(j£^j <jl <Jaj bibs Vs < Vk cj^ c< *j. LbLuj 20 l 5 jLuij 

Iaa ^jbiill JVujjj j| 





^)J^)SJ ^S A^.(j-ix-a ^)bj C-) ^ y^ j ^ubj bb itm*i <j| ^ja^)2sl 

uL£3 , ^^kluaj bU jLull JJja. djUUj Test report JA^V' 










S ^a jt AjUsJI S^a ^Vu > m jLul! Jja-4 j| (-flj*j £t ^Jaluaj 

? (JJjLjlll 

cilli L-fl^pu ^.ilaiijujj 4 un^^ ^ ^LiLkl (jA vknee <J^L^ < 3 ^ 

| j A-laJjudJ A^AaC* 

jjaJ i ja jLul! Jja^al g,»nM I ^'jj\jll jUslIj dJj 3 100 t> JSt Vknee <^£ '\' 
J4* 100 ^ic-l vknee dul^ ^jl LA (jjjLiAl ^a^iJ LAlc* <J^^>AI 1 * 1^9 

JSt Vknee ^3 dul£j jjjJ 5 ^ jjt^' jbsll j' a^ j aA^' f ^u a j 

^)LlAI JdA 20 cl>^ u]j (j^Ljill jUAI (JdA^ 20 A>* 

oIa Flow chart 12-1 J^' jjj . <>a ^Vu * n 

A \\ ax \\ S^UAI 
♦♦ 
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Vknee a^ jLj^I cJ^L vlA aA^u^ a_AI 1 1-12 l)^aA1 































Jja-4 ^ oLLxaSI CT Class jb^l Jj*-* 

? jSjaI! 




: juii «^iukai jiJi Jt, Aajx lui CT ClaSS LH^il Aljjia] Jlal 


CT Name Plate information: 


1000\1, 10VA, 5P10) R75= 2.00 


*Uu 2 jli jlnll (JAjULlj l_ 




10 A.L.F 4-^1 cUL*^ 

JA I MAX jtjjil JAJjaj (J jj\j jIjj jj^I cjLuisJ j 


Imax= A.L.F X l N 
Imax= 10 X 1 
Imax= 10 

jLlill L-fllxjJal J_0 SeJ^Slt ^2 UaiJl AjjudJ (jli 5P10^)^J-^ JL. Ujj^j 

jbj AjLo^JI Sp 1^)2 UaiJl Ajjoij ^aII *L<u2j % 5 UJ^ 

ajsIUI SjjIaII A Xm A jCill <J*.b c_ja!j ^aIIj Excitation current 

excitation Aijiui ciU^I io Cf- jLjII jij 1-3 J^ll A jCil' J 

current 


5% of I M ax= 0.05 * 10 = 0.5A 

cLlsJI jUj *Loj 2 &Aic> (jjdjkjj ^ jjLdil L_aUl L_fll^)ial ^ic* AlaLudluj ^aII Ag >\1 *Loj2 

AjI^)-11aI 0.5 V (jl 


ZB JS^)jIa] 4_i1£JI A£jIjla]| ^ -]_ 


ZS= ™ = 1° =10£1 

I- 1 


XB cJ^^I aIc-H-oj RB La_jUL« i^ja (_]£ L_iLui^j -2 


A* A = Z/i * cos 0 
XB = ZB * sin <9 











\\ ajfl ^Ic. *Uj pp ^Lajfl ^jc. ULLui 4_alJ lj3^}laj La ^ya *Laj3 ^cl±L<u -3 

4-ajfl (_jl LallJa LaA j <Lij jjLH j (J_j^all cLlljldJ ^ajJa eUax-all VA 

PF = 0.8 ^ * J^' lU*x ^ I j] VA 10 J^' 

# = cos -1 (0.8) = 36.869 
sin(£?) = 0.6 


RB = 10*0.8 = 8 £2 
XB = 10*0.6 = 60 

(_£ jj\jll t—kLall e Alc-llail j <LajULall (jS ‘ .'' - ^ ^kj -4 

The total load resistance R L oad = Rct + Rb + RLeads 

R leads = 0.3 ohm (Approximately fixed value ) 

R Load = 8 + 2 + 0.33 - 10.33 ohm 
X Load = XB = 6 ohm 

ZlOAD = ^ (Rload) + ( X load) 

- 11.946 ohm 

jjtjll L-klal! L_fll jlal t^C. -S.il C-lLuaiJ ^j£j -5 


Secondary Limiting EMF = Z L oad X I S ec X ALF 

= 11.946 x lx 10 
= 119.46 Volts 

^jkjj jUl! ^ clJjall9.46 a^JI JajLouj -6 

j^ 10.5 jjUli V j! jUll 








: CT polarity test JjUa.1 -5 

<J Aj 3 jfrl C* ) jLlill J CjljLllkVI ^aAl ^ ^ 

<j>a ^^)joij ^jLiill u' C5^ J S^oli J^nJal l n3^jj ^L_aUI jLiill 

P2 C5^] PI C> Cp'^V' *4^] CS* UJ^Jj C£Sg^ S2 J] SI 

J_-J_3 clSjudll ^9 ^jJalj U£ 



jLiillj ajjLL* djijLii]! cIjV jLiill &^2] ^ 3 ^^ ! 1-13 (JSjoJI 


(Jj^a jj c*n^s Flicker test s- 5 aj ^ly^l ^ jij a j i3a5\t A^j^a ^liillj 

^ jt jJ.c£g^jL u£ Moving coil voltmeter 

AjjUaill cJ^ 3 ^*-9 1-14 (JSjoJI La£ L_aLa]| <j-u ^j9 6 

j| ^-9 (JjoSjuj Aj^)Uaj]| (Jj^aS Ad^^ a]| A^-aJl ^Jl jliLali]jill ^judJ^a L_fl^pJj 

31 UjSj AAiLud A-uJa^ll (JjSj Labile* j ^ L_aLo]| A±^.Ij gjUaSVI aJL^. ^9 

^)liL<ali]L_La*^>a cJj^aL_fl >ii 


CT Polarity Test 


Primary Cnrrent PI ->P2 
Secondary Current SI ->S2 
Polarity is okay 

Primary Current PI ->P2 
Secondary Current S2 ->S1 
Polarity is not okay 


PUSH Button j. 


+ 



A 


jLiill (JA-nJa^]| jbikl AJL^la \ 1-14 cJSj^I 

















? jUiiVi ij* ji iju 

-Is-'v ? ^j|Jak. ^ SAx^g C^V 4aLjalij <jLg^. ^ak*J jLjJ (J ^a^G (J Ja^ jJ ^aJ lil 

jli Aj 4_x^aLkJl 4 nl^otl 4 ^v ^<a ^aJJ ^alj ^ j (J^^G ? ^ 

Ag-aJt (Jjj^a jJ J^a^GJ jl (J-LGa^li ^ laaJ (J£ju1j (Jj^a£i c_ £jjuj 4-iLjalij]S <jLg^J 

V- 3 jVl jl 3 jjI j^' JajiaiJ! ^ energizing 
stability test ts*^ '-^4 c - cjULaali cJA 

(J^gxJ ^aJJ j 4-jLjali!i]| djLjLGa^l] ^ k ^J4 *Ax-J ^)Lli]| diV ^ 4 nWotl ^1 nkl ^j^adj j 

^g ^£lllll j AjLoaJI ^ic* dl^l^all Aklj SAx^gII L_uLaJl ^Ic* ^Liill (jiLa. 

jA j 4^G^aJl S^gII (J^a j4 <Jj3 LLl 9 dljLiill dV4-4^4^ Cj iljLiill ^jJaJ tgil 

j 4lkl^ll dljlnll ^j^g'n^g ^jl ^Ic* (j^aij c£^ J (JjVI ^-9^ ^gAilaJ 

^jLaU ^oAx_a]I^ S*la.lj 4 Uq i ^ic, 4ja.^)LaJl 

: CT Insulation test ^>4' jW^)-6 

(jjaJjll]| J4C») (jiaJjtj ^J ^ Oglt 

4alc, c^I^LujVI 4-J^lc* jl dtiLJl ^9 4 J£oLg Jjl jLuH ^Ic. ( Sjjl^ll ^ 

Ai\c* 4^gjULg]| 4^gj9 (JjISj ^li C5^j4 

jlilll Jja^ C5 icr ciJjs 1000 C5^l 500 6 L5^ 

jlnll (J q} Jjlj C-^Lg ^g jl ^jJa^)VI J^^^ 4 ]^ L-aLall 

LnJaxj s^.lj 4jj<h Ul^kiaj] jj^VI ja j megger J^k ^ cdlij sec core 

(jl (J*lj L^-iaJl j! I^llllj ^^4C»j ^ajV^4 A-J^lxJl 4 ^gj3 

3a\xjji Jl Ull J c. (J4^^ AjIjIxJI AjjudilUj S^-ia. jLiill (J 

(J£jud]|j _ Ak^ A-ll^lxJl Ss-!^)3 (JJ^4 J Jfr^- \ lilj (J^VI (fc -4 ^jk J^ 4 ^ 2.5 L>* 

megger jW* £* j4^' Jj 3 ^ jW^j <J^jj ^-bjj 1-14A 











Primary to Secondary (2.5kV) 


Secondary to Ground (IkV) 



Secondary to Secondary (IkV) 



megger jLiill J kA jlx. ; 1-14A <_£dll 

(jk jbjJl j .ifaJl dV ja-aI JjjaoJl £|jj1 1-11 
2000j 1200 j 600 j 300 uj^ jLj^' Jjj^iil 4-^ t—ilcl 

UJ^ auxiliary transformer dV j ^ k^Lj 4000 j 3000j 2500j 

5 j' j^»l 1 LJ uj^ c^j^l t> L*l jjfoi 50 

L_fl dl HO ^ Lai (^I^HjVI t_al-flll i j-a ^ ■vll dlV <a ‘-'"'I AjjouILj Lai 

oJ& ^jjLUl L_kLall ^ <> Lai I_i dl 13.8 jl d dl 33 j' d ^ 380 j' d ^ 132j' 
jjg-^ll ^a uj^ Lajbj dJja 100 jl dl110 jl dlja 115 j! dJja 120 Lai n>nll 

.Name plate djULnll ^ Line to Line 

(^'dj^l jldill <^a jjlj Jjjad c_jjal jjlj du^j jU]l jblLl ^ 

yr*^' JasJI ^ ajU^JI J^aj V Full rated current *±*-*ti ^^*^1 jl^' 

■ 4_JLi]l <Ujl*-a]L) <■ q 

■ ** * * ««v 

VA 

I full load = —= - 

VSXVL - L 



















































: CT location 1-12 

<jl HjLuj U^)^A ^ £> 4 q]V^\ 1 C5^ ^Liill (J J* AjAaJ ^44 

4jujHa]| ^jki L<^J^Lk ^uli j 4 \\ *^\\ Ujc^ ^Luli j ^ cav 

(JIa AjLaaJl S^g-^.1 jmlj 4J AWCAa j\\ A*J (Jj^aall ^)\jfi lAA*J a Wj\ Ja^Jall ^j9 
^*1 ViM <_£^)4 l^\)^ ^)li]l (jjliaj (j^fLjj 4 nx^a A qJVi^a L_l9l^)j ^Aia> (J£ 4^^)x>Jl ^9 JjK'1 

JVujjJ ^aJ IaI jAxJl IjAj^aJ Aili. <jJ^)^l J^4^. c^IUa j IgJ^a'NJ AlinAa]! ^ic* jAxil 

AjLo^JI S^g^l ^9 4 j (JIAiaII lAA (Jj^j b UjIS JljV jAxJI Adlc* 

4 1 1» ^ 4-slaAa ^Jc. 4-4^^ A*a ^laLa cj£ j &Ax>a]| ^9 (jdx>a 4 _)L<i^ ^jLg_a> cJ^9 

^kiVI jl ej^bU Back up protection *44^-1 J^4u L^Jj a£4J1 ^ 

^>^1 AjWll <jl (J4^- J)\- 4 II Jj^Ual A-llcr jAxil L-J^VI (_gAW\1 <jl La£j I 

(j£judJ (Jj^aSJ Ig^aLal (J)ax \1 (JJ^4 ^All AjLo^JI S^g-^.1 <^11 a£ JiASlb S^)LuiVI Ij^lallAj I^J9^)J 

<j4x-a CA9 j AxJ (Jj^aSJ ^g-9 \g 1C. AdxJ jl \gq\*s (JlaxJl <jjfL} ^iaaJ 

jj l$41j carrier send ^ AM4' JWAI t> s.jLil jkuS jl time delay 

J A-llc^ ^aII ^9 (J£jaua A^jJ j! dA^^l A \x^a9 ^JaluiJ ^1 <j£j j^jojLia (JJax \\ 

ajU^J! 0 j ^.1 (>axj ^k j*Sl\ l_s jlall qa Carrier receive ^f4l J*^ail! (^g^j 
1-15 J^ill ^ , ^1*^1 Aided trip -a MiCOM 

LgJ AjjujLojI CAbUa. ^jC* SjLjc. 4 ^9 (j^^4j ^^laLLa a£jjuo]| ^ 5 ^ 

^laLlAi] 4 j 


Zone-3 Zone-5 



;- 5 

Zone-7 


Zones ( J i ^ cIiIjLa^JI :1-15 cK*4l 




























Circuit jjlj jl* jUll ^j* ^ ^J&u 1-16 ^ 

jjj Jajljll JaiJI (j-aaj Jlialt j J^ill ^ £jJa (j jA USj o^*j (^loj breaker 


(J£§£^£11 (Jjfl laaJl AjLaa* S^_aJ ^£^11 ^Lilll (J J* <jjfL}3 ^ 

1.1a. ^->a iua\ llA j ^Jallll Ixj laaJl llA *LLa ^^jJJ ^lll (jljjJa^]| AjLaa. ^a^J ^)Lll]l 

^£j (jJJjLoaJI (Jj^aSJ Ajla JJaC* ^Lilc* (Jx«o*s 111 4 xxiVl ^Jalli] AjLaa. <jl 

£jll I ill I 4*llaLa ^-ajoiJ La llA j La^J ^JaS^_a.^U (JJax \\ ^)Lll (Jj^J ^tai} ^)Lllll ^-1 ^a*>a 

jjj cJ^l l^it ^ ^laljSlI jj^i Ulc.j Overlapping zone 

JjVI (Jjjjoia]! j A^Jjudll ^3 L*i^alLa]| £^aJl tgJV j L§J-LoAV (JjJaLLo]| L qVi'v^a ^a ClAjLoaJl 

A£jjoJI JjJaLLa ^j-lJ cJ^J^ajllll j (J^xSI ^jC* 



^Jaiill ajL^J overlap zone (J^l^l ; 1-16 
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AjLoa. Jj^ai-LudS ^Jallll ^ic* ^^a.j ^alc* ^JLa. ^3 4 jI laa.^lj 1~17 ^9 

(J^C* <jj1j ^a.j ^oILoiJjujj JaaJl A QL u ^9 ^1 ^Jallll Ixj JJaxSl <jl ^C*^)ll ^ic* /jl u>»otl 

6^ Circuit protection -^' uV 















Bus Protection 


Fault 


circuit Protection * 

Axj Axj JiaC* ; 1-17 (j£jaJI 



aIgjol} V j ^JaUall ^JaLall JjB j 1"18 cJ^ 


4 i\ ^j]Li <jl Cll±^.j (JdB ^jJajJ 1-18 

4jL<l^ ^olLaua (JJaJjajj JJaxJI (J^xJ cl^ 1 g , JaiJl AjLaa* ^A \ g j\c* 

l^sik^ ^ JkJl jb ^j]l ^ aljj <jl Bus protection uP^' 


1 Q ^ ^ ^Jallll Axj j! <JjB LgI ^^.lAlill J-oxj jx ^jiaxJ 

I > LgX<a£u &Ax><& SjLoiaJ I }AC* / pjJ IaA /*£] q » 4 qK*i q 4-^.Lai^ pB qJ q S\A/iti 


. *W 1 \ \\ 
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AjutSlI 4 ilia^11 CllLaj^al L-Loi^j Ajl 9j^a c bai 

CjLU^II (j-lj lilliA (jjfLj (J 


^ y^-j 

Aj\i c-Ij^-SI] Aj^^xjuJI A£ j^I 


? Protection Panels AjUaJI jLull j ^ • 




(3) 


(4) 


AjLo^JI S ,y 7k\i 


i *»t i 


j£j^LJ AjLo^JI £^<a ^)Llill j >^g ^k\l dsV(J-L^ajJ Jj^la ^ 1“19 

l ol i v ^>Nf 1 *1^.1 cdj£Jj \ g '\] 9 j A^^yl ^j^ >- ^ ^Jl J(joillj ^»lc* 

jl A^jjuo (J£ L&AaUxj ClAij^alj^all ^lc* <^U3 Axaiuj djUn^all A^.1 ^9 I,j^a 
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^ j j jt redundancy ^ Sjajlt J] <^UJ1 

S*1xa]1 AaxJ*> : ,^11 (^ jJjalA 


Current transformer selection ^jLsi-13 

Determine electrical j^' J^I^VI c Ay\\ 4-pOj^' <j-ajL-aiJI -i 

characteristics of primary circuit of CT 

: frequency ^j^' -1 

JJJJA 60 4<SU»* ^ 4-U^JJ JJjdA 50 A£^LoJ ^ iiaLA]l jljj]l J 

\\ (jjjdl 45^11 ^jJju 


:Primary Voltage cP'-^V' -2 

j' t> C5^ uj^ ih ^ dy^ \?A\ 

: Primary current c^'-^V' J^' -3 


i 


ps- 


S 

^3xU s 


A-ajS ^3 L_l yf3 (_5^ c - o^*-a11 Aj^jAUal! <Lajai3 (J*>4 -n. ^jc- J)\~y _jA ^^gjIjlLVI 

cjLu^J AljU-all ek> ^ hVu J cfiyj is \c. (Line to line voltage ) <^^1 
c j^lLj Uua u Main incomer ls'^-^j <^I^j^I j c#*^' j^' 

AbU-all e^A ^.Vs nuti MotOTS j-^l 


■ps- ~j= - 

V 3 x U s xcoscpxr| 

c> j£ cjU jk^ jaj 2 ^ Ijjj efficiency of the motor jjkui s*ii$ ^qj' ^ 

^JLilLS 1 g >>iljjal \ TiS<aj q Aj?.li^ J COS Cp j^laLall (J-aL*-a 
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cos cp = 0.8 ; q = 0.8 








capacitor feeder 3JL*. ^ 


1.3 xQ 

ps “ Tfxu” 


yu= Jc. % 30 is 1 —=! j» 3 De-rating factor i»—" JJii lU*-° — 1.3 pajii 

A'vjYi ^.Ic- ^lij] ^ 1 u*n S&&\\ ^yzJijxlA <SIjl 9 jjill 

i <*K « I I harmonics j^' Jy 


ajjjjVI <i^all^ijjl*j tjiiA LLLuo l^jfr Uj^j ^^ill Idyn j Ith ^ ^iL^aVlj 

surge current coefficient cs^ cW*-» ^aJj IEC60044 

Ith (lsec) 

Ksi =- 

Ipn 

(_$\ (jjAi 4_iilj S-IaI ^)Ijj]I J^)Ijj cs^' 4 _ajui 3 (Jj^aLa. (jc. S^jIjC. j 

(_£ j^Li. jliill ■« (jl£ t aK 4 \ '\a (J^aLxoJl 13 a 4_<u 3 Cl±il£ Lal£ _ *Laj3 ^^gic- 

2bllc. 
■ ** 


Define secondary characteristics of CT Lsy^ SjjIj -4 

1 j' 5 UJ^i u' j*j c£j^' -1 


: Accuracy class jLA=»] -2 

uj^j class 1 <_>-^' s a^iUJI jUill cjVj^I class 0.5 

AjJa AjLo^JI S^^.1 jl ^Lilll diV^ 

. residual current protection (50N)j^ 
Low impedance <S.jl**JI cj|j> ajU^JI s ^V; ClassP 

High ^L*]! AijUJl cjtji diUUaJ] ^Vu.n class X j protection 

impedance protection 


lJUII 6 3a jjj jjjj CT burden jLpi' J y^ <_U^ -3 
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2.5 VA - 5 VA -10 VA - 15VA - 30 VA 















J&\ (3^ (^ 5 ^^ ^)Lli]| CliVC5^ (J^^' (jl Ja^^Uj 

UjLuj c^lli ^3 L_lluill U^)Sij ^jjjLji]| S^-^J 



jV Ajjudillj (jLaV! Cj^Ij -4 

Safety factor ( SF ) 


$J>£-^Aj <j-*aLiJl ^Liill (J^Vi SjC3 

jUII L-flljuJal 10 Jj 5 us L# <J^' 

(jL^VI Jli&j ^Jt-uiall 

. FS 

jUl! CIjVA 3^1l Cj^Ij -5 

AjLo^J $J}^j^Aj Aj^aliJl 

Accuracy limit factor (ALF) 


j! DEF TIME Cy* O/C ci)^L^.^<a a a^xu^'I ^L£i]| djV ^ ajjou]Ij 

jl jUII J j^l ALF lU** j'c^ u!^ Independent time 

2L1U1I 

♦♦ 



It 

ALF > 2 X — 

Isn 

e£j^' J^' Isn j jLj^' e^jc. lU*j jlnll 4 -ajS ^ lr <j' t - 

C5 ^ I^jLu^ Ua je ^ J Ips ^'4fV' J^' c> ^j*- 9 ^ J J^' J 

c ^ ^)llk \ Ijj^ |>> J |> u^i *Caj2 (j-« < _gic- <-£JP*\i (J^k^all (jl^ li] j 3-1 .liJl 

i> jLj^' s^Laj U Highest set point J-p 

C5^' uj^j 4^ <4* dependent time j' inverse characteristics 

(^ (j^4j 10 X ISn jA djUladJl LS^ gr^ J^' UJ^J 

(ALF > 20 ) 20 (j*® (^gic-t (jl L , Aa^ll (JxLxx <L«j 3 (jl^ 
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jli 14 X Isn t§-}2 jLj Ullc- jli ciiVA jLa^J AjjouIIj 

(ALF > 28) 28 Cy* o cl jV j*s^i ajLo^j ^aLiJI ^jLiill cJJ>aLx>a 
8 x Isn ^9 Lg-1 j^-y (^5^^ ^LjL<^J ajjouIIjj ^9 ^uJaiill^ 

ALF > 16 JUUj 

c/V C;? Ljalij]l ajU^JI jl^. <*.* CLASS X £_jj c> jL^' Jj^ <3^1 jj -6 

; i^jLA 

4 \\ js^W ]l g 'v \ *J >, ^i^\\l ^jc. jlaill ^uaij 4 Jj\jca 1I ^Ai^LxU 


Rfc > If (Ret + Rb + Rr) 

^9 ^Jaxj Lai ai&j 4 uii iL>\ i» ^ ^ ^9 ^1 W \ y $\ 4-la^J ^JC* *L<u9 ^k$ \J k (jl L> * 

(J<_£^}Li]| L c\*\\ ^LajULa Ret .tajLaj LiaLu U£ Lgj^a^9j LgjujL)9 (j£^oJ jl ClAjLnl! 

^Lg_^. <LajULa Rr j ^»jVL ^^Lill l \\a\\ S^jL j)L aua <LajULa Rb j jLuJI 

<-jLjalill]| 4 i\ A'vtl jt g 'v; 4 *\\ 4 qLo^\1 W jLjJ ^ic*! |f ^-Ljalillll 4 4 \1 

j* Iccj lsj^' <-*141 ^Li <3* external fault of differential protection zone 

jLull 3(_]jAjjuii ^A Kn J ^jIJjjVI 1 _flLall Aj^lj (_3® lJL»»li ^)l_jj 

Icc 
Kn 

Generator differential protection ^'4j41 AjLkali^l ajU^J! -i 

dl^gjt-nlall ^)L4l t al •» . >»l ~J Ljjjij (_^jl_ujj 3j-all (Jia*Jl 



Icc = 7 x Igenerator n 

UjjSj Jj5j jl ^Jaiuu Ujli igenerator n -CaJ V Lui aJI*. ^j 


Icc = 7 x Isn(CT) , Isn(CT) = 1 A or 5 A 


Jjj^I A^uij tjnA jlull Jj^4 iSj^\ ^5*^4' ls* Isn(CT) 














Motor differential protection AjUaJI -2 


^ajojjLg j ^3’^-J ) Jail L-flLxjJal 7 Ijj^)Sj ^£jLuiJ ^j^laLal] (J)ax \\ ^)Ijj 


starting current J-£ 


Icc = 7 x In = I start 

LjjjSj (Jj£j (jl £jlaluij Ujli |n jjJaLJ] jLull 4 -«j 3 ^Lu V Lljl <UL^. j 

Icc = 7 x Isn(CT), Isn(CT) = 1 A or 5 A 

Transformer differential protection J -3 
Uji a]U. <iilij 20 X Isn(CT) 4 l£ csI ccJ jL^I jLjj 

S jl_i) *Loj 3 1.1a. ^J^_ua ^ '1 ■ J ^a^all (JL»»U *Caj3 

2% J_ja^all Ajjaij]! A-a_jjaik<a LLLuo J Ifull load _jl 

Percentage impedance of transformer 


: Busbar differential protection ajL^IsjH ajU^. -4 

Lajlui aLia^jc. jLiill <J«al Ith (_£jL^ Icc y^.^)LaJI jLij 


Line / cable differential j' jVl -5 

:protection 



Jc. Ja jLi-vU jt-»»ll jbj 

JaaJl dlLa ^alx-a ^ _a]j iaaJI 4-ojlLa 

jLull (J <A |th ^ -"J 0 .' UjLuC.) 


Select jitjiii (_> jLiiii JjLa=^) -6 
from the catalogue of 
“referenced” CT’s 

ji ^i^aii i^a ,ivn 

^^A J <La (JaJ^a 
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Lyi kh Reference CT ^)Ljj (J ^ a y^j c> l> * “1 

UjLuj US^Lj 

CljUllalJl Jj 4^at*J| CjL^jIjj <J j^a (JC* i*i*yn_ a^.jj V li] -2 

4LLJI 

feasibility study lsj^ ^'j-^ lU*j fjfc ... V 13] -3 


: Reference CT advantages j^' 1-6 


50 j 60 aP-^j^' ^ -1 

l£CAIAx^II 4Jjg jun -2 

Insullation and thermal withstand level 


oAx^l] ^ytdfLall jIjj 4^j3 <JaI*J <^11 j 4 jjIa1AVI “3 

Sax^H j^~y Cfi 0 % 50 ^ ^ic*l 4Al ^Axaj 1.5 

^-IaUjlSI | EC L> *^lij^al ja aAc* ^llaJJ -4 
class 0.5 ^y o* Sj^L 4 j ^ \ a \ 1 jLiill caVj^&1 43 a]! 4^ja <jj£j -5 


CT type 


network current 
characteristics 
Ith: 25 kA/1 s 
Idyn: 62.5 kA peak 

transformation * 
ratio 



Identification plate of the delivered CT 

network voltage characteristics 
assigned voltage: 24 kV 

resistance at industrial frequency: 50 kV 1 mn 50 Hz 
resistance to shock wave: 125 kV peak 



RAPPORTO A 
RATIO A 

MORSETTI 

TERMINALS 

VA 

CLASSE 

CLASS 

Fs/FI 

— 50/5 

— SI -S 2 

10 

0.5 

IO * 

















NORME CEI 1008 ^ IEC 185 

\STANDARDS dn 386 - 


Ext 120 % 


marking: 

7 primary circuit 
7 secondary winding for measuring SI - S2 


CT n° with year 
of manufacture 


- safety factor 
(SF or LAF) 

accuracy class 
rated output 

■ standard with TC 


^)Lii (JCjiLjCij 4_^.^1] | 1- 20 
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Optical CT and VT jl^ll j *V^1-14 


Novel <j 5 -®^ ^ j^ull J «^-Al cliV^ AjjAsJI djl_ijaj]l yc. Ua < 

c> ^j C 5 ^ :u ^ c^j instrument transformer 

lJU]Vi uj^ j . jj^' ^ ^ j optical fiber <£.^UlVl 

dsVSJ)^ ^Jg )Vi IjA j ^jjjLiill j! AjLo^JI SAjlaII J^Jaai j \\ 

^JtSlbj <^AjA^ L-ila Jo ^jl^j V <AjV^ ^IaA jl j AjAjWiII jLiill j Ag,>\l 

AiLjaVlj AjL^JI Sjg.^kV J^IaII jLiill jS jjjli j ^juall aKjuLg a^jj V 

AjAj1SH]| CIjV ; 4A^)tLa ^ -v ^ \ 1 ^4 


1 

2 

3 

4 

5 

6 

7 

8 


High voltage terminal 
Aluminum top fitting 
Silicone sheds 
Fiberglass epoxy tube 
Optical fibres 
Aluminum bottom fitting 
Junction box 
Base 



Optical sensor <A^ £* J-p ls*^ : 1-21 J^' 


























Sensor 



^ jl \ ^jjc* jl ^Jl A-JJ jjJall jLiill j ^ diV ^joilijj 

j Hybrid transducer cs^j ‘-Aj&I <*-* 

All - optical transducers cs^j ^_d' ta* Jx, Jsia ^i*j ja.Vl 

























Electrical to optical 
con verte r/tra n sm itte r 



Optical 

fibres 


Current transformer 


Hybrid magnetic CT : 1-23 



(a) Glass sensor approach 


(b) 'All-fibre* sensor concept 



All optical CT : 1-24 




























Current 

Transformer 


Magnetic 
Core 



onductor 


Electrical to 
Optical Conversion 


| Output Fiber 


Sensing 

Optics 




Sensing 

Optics 


r 


Ligl.. . . 

Path IPP 01 

Fiber 


(1) 


Input Output 
Fiber Fiber 


( 2 ) 


Output 

Fiber 


( 3 ) 



djVj'N.a ■ 1-25 lMI 


: Rogowski Coil J-£ 1-15 

Aijl*^ aJ Ju jUajj Air - cored CT CP s Jp optical sensing CT t> 

Amplifier CP oM' j' aL^jjj <A& 

AiClAiLall <jl C* n^kj x/ij Ljajl ^)Ln]| CliV^ 

AAj jtloJ LCajlj L-llkll dsli jliill C^y^A Jio V J$i ^ 

j^' 5 J] <^l jCj 


Air core 




Rogowski coil CT : 1-26 
























jlnil j q *aai ^ SjjlalA) S j J^aAJI 

: a^SLa 2-1 

d^Ja (jVI j ^.YjKMl Ag >\i j jLiill dV^)l nAt Jj^la JjVI ^9 lid^dudl 

Agj^.j d9j dlj djl£ ^lill J AijLudll dljLiAVI A-iLaC. (Jgdi AjjA^ L> * ^ 

V 4nK'l S^.^.1 Jj (Jia \dj ^gdl SAC- ^Jl Jj^aJ (JaAjoq]| <Jj9 Lg dljLidVI 

(JaIjULaII ^ juj Ia&j (J3l jl ^jAC*^A jujI (_£jjuj aLgV£ 4 la^&ll dl^LidVI (jj^ildj 
&AA d^Vj . <J-dl Sjjjj J d!jUikVI dajll ja 9jlil AjjAdl ^IaVuJ 

? AjAjKMI (^jC* 1 g (Aaa d^lliAV dl£^)jaj L^jIjIAj ^9 djULa 

CPC j CT analyzer <j jW s j^Vl 6^> J*c- ^ Jj^AI <Jj3j 

(jdu (jia^)*J jVuai __ dl^A^M l q\lA*a ^9 LaA^ldYlV j a£^)ju) qa 100 

&A& ^1 C- L_liill]| AjjA^JI dc^UaJjujl dj^j AjALac*VI S^)g-^.VlA ^a^All c-IaaI JjjI jxl\ 

CJ^^) £A^>d C5^l ^daV^A JjjI 


cil^AJ ratio test J^jdl]| Aid ^j-^ad ^jAajiJ ^ 3 -ltc. jIaaj ^IAaj^I l \\a\\ Ad ; Vjl 
jIaaII dVj^a A9A j^aail ^^i^A V Adjlall &AA jIaaII <J(_£jjIaII jIaaII ^jjld 
^-Ic* d^lldl £jJaj ^aA*Jj JjjVill s-IaaI UaA A-id A j\ ^jjjldl SJ)^-^.Ij Aj^aldSl 

jddl ^ jldll J j a^a 
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(Jj^a^-9 ^jIaILI jLjj (J^- ^jC* Ajjd | 2“1 













jLiil! (JdAiLa is* L , \ Ui Q ^jjlfiil L jjilLa ^ ; U13 

S J}£-^1j 4_x^aLaJl ^)V_£lS\ dsVj <jl LgJjuj V ^ un i» *\\ ^ ^aa*i c-IjjI ^^Adll 

jl L-A 4 ( 3 ^] C 5 "^ j ^Ja-iLujjj aJIc* tg-1 VKnee 

^^j\jll i c\^\l (Jjlc. jU^jI ^9 Ijjjuj ^ A *Lda^ s^)ii 9 



4 nn 1 1^>\ i» ^_iada ^9 <LpLnC*VI <SJ^)ja]| j 2“2 cJ^ 


ej^Vl ajjj CT Analyzer (CTA) ajj-^' ^ <j£ <jja]l <jjjj Jj^aJlj 

JlgjaJI j jLiill dlVj^-a (j-»a*al AjAiliillj 


CTA - A new approach for CT Testing 



Conventional CT 
Testing 

CTA 

Current Ratio 

• Need for high test current 
source 

• Depending on burden 
and l P 

• No high test current 
source needed 

• Independent from 
burden and l P 

Exc. curve / 

Knee Point 

• V^ee limited by source 
voltage 

• VKnee U P to 30 kV 

• Support for 

IEC 600 44-6 

Residual Flux 

No 

Yes 

Demagnetisation 

No 

Yes 

Automated Data 
Processing 

No 

Yes 

Weight 

Several 100 kgs 

8 kg 


OMICRON 

Academy 


1* 


55 













:CT ANALYZER J4* 2-2 

(jl 60 ^ ^ ladLuoJ ^Jc. Idi a AdlxJ 

t_jjai J jjjja a^ Jj jjj^a 60 t> ^jSlI J^j ^ jl^i' 100 

jLn]| (J(j^5L) lAAioj /\0 (J^J DC ^-^Sl ^Jj^aJ d n^i ^j^ai] 

^c. c .u^j j Ret l$*-* j4^' ? j^j Saturation j* <^j 

Aijj]l J\ cJj^aJ (jl S^o JJjjII ^gk Aijj ^ Vknee '^g~>^l *Caj3 AWqill e^A 

aflALa]' f^y a <*aja£ VknGG "'g 7~ ^ ^LalS A y a lx ^ ~'^ 1a ^gJt-u3all 



CT analyzer J*c. '-^ : 2-3 d^' 

^jaJI 4-a j 3 liuij Aijjll ^aj3 Lilia tillj <j* VAj L_fllall L d'-& -kiLol (jiili liA j 

Fourier transform jjjj* <LAALa ^lAki^U LaUIj^ ^ UAic. 

aIj ’, -i/ eJA ^-ojojj j <li\l JJ^ill 2ic- <. iLall ^Ic. ' g 1*^1“'*' J^ 3 ;'A<al' ^^11 SGrieS 

^l^alLuiVI <_£jlij J)' g I ^Iki^i Ig^lAkioilj ^1 j Low frequency method 

cilli LLJa j&j C5 Jt_uLll ddjilllj 1 g LjL^ ciJja 100 ^ 

^.Ku AjIaaII UjI£j ^ajouII ^\\ jLiill <J<jl 

^jdaikj liill s-Ll^JVI <Jaki A \\x a <Lgj3 ^1\ \y\\ KflGG point <Jakj 

I 

















CT analyzer <uLJ ^c. i jA\ 1-^ ; 2-4 


^-jjljll c_sLkll ^ a^A cA ja 120 CT analyzer jW <^"4 

)a T ■<*' j JlIjI jUj£ jjxoI 100 (jiia. (j^ «ft J j jL^aJl ^ Jjx i ^ Va/\\' diljLnll 

0.02 % c^) <a^j ci4ja jL£ 30 cP) <uia 


: CT analyzer jW ^ ^ l_ujjj 

RQt i_iLJ! <CajULa ~1 

Excitation curve ^JaUiJ! ^jj ^j-oai -2 
Turns ratio Jjj^' -3 

Polarity test a-^W o^ai -4 

cij|^)LiikVI a!L ^Liill J^oiLuaj 



CT analyzer JW* M j* : 2-5 J^' 
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demagnetization ^ CT Analyzer 

£_£A]|j 2-6 lMI ^-9 ^-jAa^UaMl Ai^^a ^1 ^Aj.w\t L_ll^ll AxJ c^IIAj 

jLlill ^ AJtc* A><u2 ^jl^Jj Ia^ ^tc* (JiaC. jUj CAjA^ ^ <yn< ^jjfL 

a^aIIII JalUl ^ lh 3 j *Tu^ l£^j DC Component 

Jjjb ^a* 2-7 lMI ^-^a jj 1 g L >Q J^j C5^ cJ*^ cA^Lalx^l 

JJRemanence flux 4ii-^ JLkc.1 jl JLc, ^1 

J*bt <l£jaui ^ijjuoj Iaa j x^joall aJL^ ^ jLillI 



Ia^. ^Jlc* j)I jj a^L^> ^-9 ^Ljjuolill aI^^g jLillI (JJ! 2-6 lMI 

CT Analyzer ^ *UJ] a-jLc.j 




jLiill (J£Jjuoj JJUJ ^AjA^JI L_lik]| jIaII ^jAajall ^jjjLj \ 2-7 lM 

































: CT analyzer 2-2-1 


t.j^ J£] £ CT analyzer jW- diUjLa jc. & <_pal j*^uAj <»jiLw 


Output Display Remote control interface Equipotential 

Generator output with context-dependent Serial interface for full bonding 

keys ("soft keys") remote control (see 11.7) connector 



Sec, Prim I/O key Mains connection unit 

Measurement inputs with status LEDs Mains socket with fuse and 

ON/OFF switch 


(JA-alc. \ 2-8 lMI 

Mains Connection Unit j j 

: and Grounding 

M\a ClAj 2-9 lMI ^5^ 

6.3 j ciJja 250 c^j 

g 'vH filial j (J-lijoLi 



Mains socket (IEC320) 


Mains fuse: 2 x T6.3A / 250V. 
high breaking capacity 


ON/OFF switch 


Equipotential bonding connector 

(4 mm socket combined with knurled nut for 

clamp connection) 


CT Analyzer aj^I : 2-9 





















: Compact Flash Card Slot uj ^ -2 



Compact Flash Card Slot : 2-10 


: Inputs and outputs j J^l -3 


^jl C* n^s g 'nW ^^}dll j -Jallj 2“ 11 lMI (J^3 
jl^aJI gjKn . n j jJfal 15 jA >alai* jljJ ( J&\ j dJja 120 
dllj3 30j (_£jit!ill L_aUl ^-Icr ^ dllj3 150 ^J 

jLnll (Jl \\ a \\ ^a^M 



Warning: While the red LED of the key is flashing, voltage is applied at 
the output and the measurement inputs. 



Output 

Generator output, 120 V AC , 15 A DC 


Sec 

Measurement input for secondary side of CT. 
150 V ac max., 500 k£2 input impedance 


Prim 

Measurement input for primary side of CT, 
30 V ac max., 150 k£2 input impedance 


CT Analyzer j <J*^\ JaUti : 2-11 
















: I/O Key with Status LED ^jj -4 

JaijJallj (Aaj jl g ^ ^ ^ ^jiJl j Jallj ^9 cil^LuoVl 

2-12J^' ^-9 ^jJa ja j& U£ s-ljjJa^ j $.lj>^ Ss-Ljal 4 j9 A^jJj jj]| 

>\]g a\W <L^.j^ jtg-^Jl jl ^Ic* (Jaj jA j AjIAj jjj jlll £^jJaJ jtg-^Jl (JjijaiJ Aic* 

(jjlll j-^VI jjlll likijai U^uj booting process 

(Jaj 1^-9 Sc-LjaV! CIijaJjujI lil J jaL^j u' 

(jl Aa-j ^)Liill j (jiaJl $.ljjl Lot (JiaC. Aj j' g ^11 (ji ^^Jc. 

flashing lK4i J& uj^i s^L^VI 



Red LED on the left, green LED on the right. 

I/O key to start the test. 

During the boot process after switching the CT Analyzer on, both 
LEDs are on. The red LED is switched off when the boot process is 
finished and the CT Analyzer is ready for operation. 

Green LED on: The CT Analyzer is switched on and ready for 

operation. 

Red LED flashing: Test is running. 


Red LED steadily on: 



Warning: While the red LED is flashing, 
voltage is applied at the output and the 
measurement inputs. 

Device error. 


j\ g 'nN ^jiJl j Jallj (Jjx 9i\ jj ; 2“ 12 

: Display with Soft Keys -5 


j CT Analyzer J& djUj^' ^ j^ 2-13 ^ 

Status line JiuiL j^-ki <_JI j j-# jil A_iSj (J?^\ 


Card area with tab Soft key description Soft keys, labelled by the soft 

fields key description fields 



A scrollbar is displayed if the content of a 
card is too long to be displayed at a time. 
Use the up/down cursor keys on the 
keyboard to scroll through the card. 



CT Analyzer : 2-13 J^l 





































8 

a 



J)\ g S-Lglijl 4 \&A ^JjLL<Jl 4^j\ 

L> 


(jLal 3^^) 4\a^a CA k\*\\ 

(j*=S u' Uiia> J^»j 

^^ajolaII ^Ac*l jljJ 

^ U*n ji jljj C-)AlC* ^)g,3Vl 

QY J^>Vu«o ^Ia^JLujLj S^AxILg 

SB2 switch box 


>J' 


<i 


OUL 


XI-X4 


: Keyboard <^jl -6 

^3 ^IjLa (_J£ (_J-aC- (jJ^)Ja _j 2“ 14 (J^ ‘‘*’^' cJluAj iS^ cJ_5^^^ 

jtg_aJJ pttilLaJI 4_a. 0 } 



CT Analyzer jh^ : 2-14 J^' 


<—L^jll 

j^)£lLa]| JaxjJall J ^aUijVI jl L_flj^aJl <j\j£l 

(jjj jjJjmII till laJ ^ULall ^ic. 

^ic- lax x jail J jl A_ij\j AxJj 1-^ J 

^icr jg lVi j 1 g*n*fc jl *Lal£ JoSa. ^JJjai ^ULq 

status line J* 

l_s j^aJl <j\j£] aAaJLujj j shift 

































CT ^ A Cli^ J )"1» KSl\ 

Jj^jj]! aLjLI J^j ill j^kj object card tab 

q c- ^lix-aaj jl jl 

About 


Bock 

^^^.^>11 jl (_^l (jjdJ ^ (jCr ^ jaojll ^.^*n*i 

C5^' LSJ^ <J) 



Ready 




Protection or Measuring-Type (P/M): 

P tor protection CTs 

M for measurement CTs 

About 

Next 

Pw 

Pre. 

Pw 

Back 

Ready 



^a cAiLiJ! ^a jjjxj c£J 


(jjxx L-lJ^JJ ^pal^UjolV 

jl cliljLaJl Ji &13 ^A^jjuij clil^jui^all 

tgTuanl 



ESC 


J 




CT Analyzer jl*». jl^fl Jj»-J tAiJl SjiWl 2-2-2 

c*C5^ 2“ 15 lMI (jg& jLull l) 

djLllax^l (JlLoJ _ <Lil^ l**A jJax^11 <jl 4JL^ ^9 4 ij| 4 j\ uai Lcj 4_)*l] 

4\*Wi Lg j Cj\ k\^\\ ^ic* S&sl\ ^)Liiol cj^ j ^Liill l) n*j La 

jjJaLiil! jSli <LajULa 4 lS^ j L-ilall ^ic* S&k\\ Ret itaLoll <LajULa 

Eddy jmJI Hysteresis losses resistance (RH) ^ ..nkl w41 

jljj aJLsj j jUll JjUSI ^ losses resistance (R eddy) 
S jUo jA | p 7 i-iUU Jja-all jUll jl dip. Excitation current (lext) t -^' 

jIjj jla ^)ij^a jbj *L<u 9 Clul£ jlJ jbj J jbj (Jj^aL^. <j£, 

4^<u9 Cljli 1 J L_Jj jbj ^jLol) 4-jLoC- aS^HaII ^ 

ciAiLbl 4 a\°i <J!bj ^1 <lc* ILbl 4 ^j 3 Lm j a^j ciol j LoK jbj 


































PI o 


N„ 


P2 0- 



CT Analyzer J* J; 2-15 


(J jLu* Lg-j cJ13k g 

(J1a SJlJlxlLa CljLal^lkjjuj] ^)V_£lS\ (J^3^“ cJ^ ^5^ aIlLoJ ^Ll^J La AWj\ 

Ji.b jUl! cjVj^ jl Bushing type CT ^ <j£, jlll jUll cijVj^ 

^l^iLjujL lg C IX 1 C5-^lj 2-16 (JiLa GIS l . \jS jJ 

jj-ai-a jLiill (jV o(jL^ajj <OaSj Jj ^aJlxi jLjIill ^)jujlj<all 

J^' K)^ ' 6° Jjj*-* jj 



GIS compartment lK'a? Jj^ : 2-16 J^' 


^aj3 ^Ic. c.ljj <La^j^Ul CAilll Ail (_}j3 iS ^ " t_ilail a\ Ljajl W~' l ojj 

l**i! a\»1/>\l .j^l -v (_Jjj£ l.lgJ ■ .'j j 4_ijauiaLii-a]i ^ W ~i«a j Vknee ^ •>■ 

<_ilSll (J±£ll Ioa c_aLj jl^allj j <>a j*^l ^aUJI Accessories 
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Ail 23 Jn<» l^-S s ^.1 ^11 Ailllj <Jj^ajjj 

L-jLud^ ^g^vW\t L-ll^ll L_alj JjliLJl S^La 4X> j) 

^ 2-17A J 2 -17 u^l L-JdAilll 



CT Analyzer jW> : 2-17 <_&^' 



A laj,jj Ail (JjS ;_^AjAaJI ‘ . 'taU 4 <■ n j)-»l ’<4 -all ^j^_La ^ a j 2~17 A ‘‘‘'^ 

Auxiliary winding cable accessory(VEHK0658) 

L«£j Iron parameters *4? cjliill nc. <j-aLk <J>£j ^jjj 

the "Output" sockets and input "Sec" J ^ 2-17A J^' ^ ^-blj ja 

c4) ci*-a^ ‘-l'J^P J] -PpJ <Sl^. ^J U-aUJI ^ J Ja c^ 

La£ ^AaAaJl L_lik]l (Jja. t-'laUl Aifr ^Jl Jjll ^C. S^C. £jubjJ f jli Al^.^a 

2-1 7B (jSkill ^ ^Jubj-a jA 


































(Jjj£ QA jij£! Jjjjla (jc. ^oLiIaUxA]! ^Ku (j-aai | 2"17B <J£^' 


Multi ratio CT testing S jjxloil cAiUlt <jj-^ 2-2-3 

switch box 

a! jlij (Jj^al Jjjajll L-Ludj (jgjAL^a CT An 3 lyzer ^ 

(J-aC- (Jj L_ala <J£] Alii^ajj]! jjjsu (jjJ A^iuU 

2-18 tPl (_5^ ^->■ La£ aIl^ijaj cUlliLall 



I CT-Ob i„. | MR-Co.. . f MR-Results | Burden 

WA:25.0QVA Cosip: 0.500 


Taps Ret (mO) Vkn (V) Ikn (mA) Vb (V) 


X1-X5 

X1-X4 

X1-X3 


X1-X2 


211.8 

63.50 

22.1 

131.3 

42.29 

33.2 

59.0 

15.81 

88.9 

44.7 

10.56 

133.0 



,xrnl 




(J a] oJJxlLa]! LjJjouII dltj dlliLall ASJ^jJa \ 2-IS (J^ L l '^' 



fe t V 






















































Current [A] 


:Transient fault current SjjUil JU cjIjLj 2-2-4 

J(J L , ji^oJ V jl JaiJl ^ic* cJjaxll dlj^la* *ilc* 

J cl^O^ jLull £-3a3 <L)jl^ C5^ *L<uxJ (Jj It L§_}3 l £ 

j JlaJ ^lill AjjI jll ls jixju^ (p jl JjVI tkUajC. Lo£ |3 4-Jjlj 4J1 gj ^£^11 

Ia^)I^Lg AjjI^j (jl <SLa> ^3_ (1)^3^^ 4 ^^a]| ^Jalij 

C*ll^^ a]| L-illjudll £^aJt ^jLaiJ 4_a> ^ a \\ L_L^.<jl ix^aj ^(p = Q°) 

jLaJi jLp jjijj Zero crossing aLssIi ^ ,^3j symmetrical 
2-19 cPi ^ > U£ DC component ^ystlxjiA jLp ClAj^^a ^Jc* 


AC fault current 


1 0 fWVWWWv 

^5 -0.5 J- 

O 


<p = 0° 

KHt 


i 


I 



0 0.1 

Time [si 


J^J^t 4 -^^g (JjLgJ I 2-1 9 lMI 

C5^ (cp =90 °) 90 Ajjt^J (J^O^ C*tx.3a5 ^)Liill 4^j' 

^JjLoILg ^y£* 4^ ^a]| L-ilLudll ^£jLuij V ^a]| cl)^ 

ja U£ DC component J ^ ^W*>» J& aJUJi &iA j* Jk*ii jU 

CT saturation j^' Jj^ 1 > ^j>^' ^2-21 j 2-20 o^' y 


DC fault current 



■02 


- 0.1 


0 0.1 

Time [s] 


0.2 


0.3 



-1 

-2 


Torn 

iihl.M.L! 

IM 

ill 111111 111 

• * » ? v v. 

|i Hill 

'HI 

Hill L 

’ T r ' ' 1 i "■ i I 

111111111 It 

1 111 

rmmllm 


<P 


AC fault 


0.2 


0.4 0.6 

Time [s] 


0.8 


Jk*]| jU ^ >LaJi jiuii a^ jj^ aJU ; 2-20 cPi 















































































(DC - offset) >*1^' j ^ c^c-'4-*^ jjjIj Ktt <J^j 

e-ld <SJ^)Ja ^jlc. (J*oL*_a1I I^A -Laln-j j <_JJa*JI jUj 4 j jlLa L—liallj jLai! 

TsjTp Circuit breaker duty(CO or COCO) 



^)Li) aJIa. \ 2“21 d^ ' 

: CO or COCO CB duty cycle 2-2-5 

<_}ia£> dij-la. .lie. 4_alc. AjLaaJl j^ya (J . ^-» a < /jl Laj ^jjj^iuilj 

Auto recloser cU>A' jt*> jc ^ AjI jl La 

t^jC-0 > jib jjj single duty cycle JA' Ao^' . 

(C -t'- 0) _>A _>_> £dA' u^f A (Closed — open) 
f j^' <>jll d^> t’ t>j^' j (Closed - duration of current flow - Open) 

^a^ll J-ojolJj SjLuil (Jjuj^)Jj (JJax \\ (jL AjLoaJl ^jLg_aJ 

j jLuj jlul! (jj^j <3^0^ cl^ Sjjill j cJ3*^ C5^ 


Closed -) AA C-O-C >A? l_l^,jjj double duty cycle Ao^' 

AA C-t’-0-tfr-C-t”-0 >Vi ji open - closed) 
(Close - duration of first current flow - Open - dead time - Close - 

duration of second current flow - Open) 

J C5“^-^ J JjVI j Jikll La ^-La^ A-La^l Aj^Ij LS^y liAj 

d^A' AlA' e^Aj dead time ct^j d^»jj yrA d^a l>A 

A Lpiiij JaiJi Jjii-a jj d^i t>> A'jd' A 4 - ^VumJ I AR operation 










OP!© ^jJ AiL&C. J L ^' (JlLa S^)jb*Jl (JUaC*2/U Ja^Jl ^ ya^ytJ aJL^. 

u*Jj sa^xJi .ku^u ^ l_^ Multi- shots J^>jj sA*c t> J£' llJ ^jjj shot 

one shot ^_p^*^1 ajjj*J! ^L*li ^ s.iA»-aii Lu>.\i ^3 


Secondary - loop time constant ^ jj'jll <—5>W 2-2-6 


:(Ts) 


i**it ab JLu ^j]| aIc-ILoII Aaj3 (jp&J Ls Jb CliLajULall J CjliUl cU^j dubll IdA 4_<u3 
Rs jjtiit <—ii-ait v l-J j Magnetizing inductance j L-kLall 

(_§jjbll <_aLall Sjjh ^^Ic. Jail \\ (Jj a jl_uc.b 


Ls 

Ts = — 

Rs 

(jl«j L# jk^t\ Ts 4-*^ ciijl£ Ul£ jlull Jja^ Air gap gb'j^' j LJ£ 


Ts=Ls/(Rct + Rb) for ungapped core CT 


Rated symmetrical short circuit JE& Jla*l! J* cM*-» 2-2-7 

factor (Kssc) 

Ipse 

Kssc = -7— 

Ips 


A -^ L> J^aJI jUj jA Ips j jljJaVl JLwdl jbj jA |psC 


: Rated transient dimensioning factor ( Ktd ) ji 2-2-8 


Ktd cJ^L-aJI ^jg ]^j j AR ^Jalall <_L»c. aIL^J jj 2-22 <^3 

first cJL.U _jVI ejj-llt (J^b. ^aLuaaII Aj£^a (JxIjla! ^ ■«■« <Caj3 ^gic-l _jA_j 
^.Oac .1 j AjLaaJl aa.I’Wj (j-a^JI LaA t w al j a I ilfcA'O!! j cycle 

(J3*^ LaA t2 J tl (j;AO^ Lai cJ‘OjLij 

o* JA60 A£fbl( jj jl£ bl ) two cycles j' ^pLi c^Lj 40 4- 1 jLj La JM*. 

Jb ^-ajujj bo “tfr cl^O^ bol _ A^b 16.66 c5jb^j — <LA£ a^. 

60 

Uj( Uj£j U£ dead time 












14 



COCO ^ : 2-22 JS-iW 

JjVi ^ K’td *-*ai c> ^ Ja-j 3 « ^ K”td cU~Ji ^ ^ 

^ residual magnetism ^ ^ auV? 

AjLaaJI jlg-aJ J^J t’al (3*0^ ktf (J-a^jt-all <Loj 3 jA K'td 

«^N‘iia*i Ioa 4-ajs c <i. h-n. i j t’a2 Ktf 4^3 _j& K”tdj cJ^**^ 

aJUII cjV^I 

Te 

(T v \Ts-T p 

Ktd = uT p f f) + 1 

K‘ td for CO duty: 


K'ta = 


u)TpT s 


(Tp ~ U 


rau 1 1_ 

.e t p — e T * 


si 


+1 


K“ td for COCO duty: 




— sin cut 



^ K r (If residual magnetism 
is considered) 




^ t^lj remanence magnetism ajIlUI a \ \ ja Kr 

jIjj *l<u 3 ^)Liill l)^ juij cJ^3 jli di^l j 

2-23 ^9 ^jJa^ U£ 


































Remenance flux J ^ ^ JSi ^ jL^ll J: 2-23 J^' 


jLj ^.LUj] jjlia 3 g?^J! c_J^i Remnant flux a]| 

> <k j* J] jUll JJ j U* excitation current 

l&m <** uj^ CT without air gap ^\j ^1 jUii 

CT with air t'j* ^ j 1 ^' ^ 

2-24 cP' ^ ja U£ gap 



jiuli Hysteresis curves cjU^ ; 2-24 
a) without air-gap | b) with air-gap 


o^' jc jbc ja j remanence factor LS ^. j Kr cU** ^j=J 

noil 


K r = 
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jm,j9 jj*\\ J4i^' ^ Kssc j Ktd 

Dc ^oiaua jLjj A-&^y± C5^ iS J s ^ ♦ cJ^axJl jLjJ <ji 4JL^> ^9 (J aA^ ^)Lix>a Ktd 
(JJaxll jIjj jl <1U. J y^j)l\ jU*>» jp*j Kssc LJ component 
aA\ Uajk; ^'A\ ALF lU*^ jAj Symmetrical fault current 

jl^laVI (JJ^ax \Lj (j^aLi. 4 j£Jj (JjVI (Jj^asll 

: CT Analyzer Setup 2-2-9 

(Jjj^a jJj ^Ja^J ^9 (^ ^1^11 L-aLoll Jallj j /v\t jJ ^aJJ 

L \\a\\ jl (Jj^a^ a]| L-fll^lal -lallj 



jUll (JajjujLojVI a jiill | 2-25 lMI 

CT Analyzer ji*> ^ j^' >jj <> ^ -1 

j ^jjujVI cilLudllj (Jj^ajlillj CJ^JJ (jia^)j^<a ^ ^ Aa\\ jl ^£Ij -2 

Input Prim <j'j J^aji* <jj£jj ^ 

CIAjuAjIII A\^/i ^ic* ^ C5‘^ (JC5^ (Jj^a9l -3 

Jj^aji^ (jj^j Output socket ^JatSj cj^ Jj^jIaII jj^Vi ji ^ ^sh -4 

L-fl^lallj Jj^ajlLa (j^5L) ^y^ y $\ lA\lA\ j ^a^J^ll ^)Lli]| J ^ L q\A\ L_fl^laJ 

jLnll (J ^ ^ L q\A\ 























Measuring multi jUsji j Jjj^i ^ -1 

cores and multi ratio CTs 

^jpj ^)V_£lS\ CIjVL- aLJI f Ull ^ 2-26 ^ aL^jjII 

^ i ujjj v C 5 ^ OT cores ^ajL j^qj 

L-Loull 4_1L^ ^3 AjI Lg£ b j \ g qVn L<ia CIjV^ ic* ^-llc* 

djLujLli]| 0 jUj ^3 Uai. i ^JLklLud^ jdiJl CjUll ^jli v j^' Jj^ 


Shorten unused cores! 

^ Do NOT shorten unused taps! 


Busbar 




Insulation 
* Core 

Secondary winding 


jUj JjUli.) jllll ; 2-26 

Measurment of CT with cPijfM jj ^ajj -2 

:air gap 

Leakage reactance ^ uj^ 5 j 1 ^' 6- ^jjJi li* 

(_j-o (JjL^atilbl (JliaC-VI (_] j^a eel^ii ^^Jc. tgJ 

AijUt-a jjjIj ‘ . ^ UaiJl c_L^alLa]l ^ ^aj A-i^U 

4 a Vi A. a ^j£Lai ^3 (_L<a^al) yi&y Aic- »l b-A i . i.«i JJa^^La La£ j i_JJJjuli]( 

j j^a cKb qa copper foil y ji jb^i J y^ j^b 

jUH 



Error: +0.5% 




CT with air gap ^ j^ : 2-27 lM' 


























: GIS <J^ aL^jj _3 



GIS <Jj^ J^aj^' ^jjJ^a ! 2-28 <_K^' 

: Bushing CT o^a^^jj-4 

^*j-a Bushing Ji <_£dll jUll (jdljlj AildaVlj c£ jUjII d>V<d 

CT jt*?J input impedance lMI *-»u' ^ di*ijSM J& 

^ ji,i cjUjiix a]u ^ duuu Ikk ja j 330kQ Analyzer 




Bushing CT aL^ji ; 2-29 tPi 



























































VT Ratio Measurement Using *^1 J y -5 

: Quick Test feature 

j Output socket cc> 2-30 -1 

>^>11 3j^3 l $\a\\ input "Sec" c^j^ili ^ 3^31 

,^11 (Jj"S*3 ^131 L_aL3l L AaW 3^31 Jallj 

? ui j*uj IjL 4 (JmSaJL JU*2jjJ) <jLS 4JL -* 

110 KV /100 3l?^3 ajjoij ^^ (JIjjaI ^1_3^3$ *1^.13 

^ ^Jiijuj ^-^11 cJ3 iS ^331 L_aL3l A-i^U (jA CAjk 1 00 ^ ^ ^13.n I3i 

^jjLcIjlSI Z* L . \ Ui Q 13b j C_S til 1 1 0 ^ l AA\ 

.^3' l Aa\\ ^-Ic. >^g ,y\\ *Lgj 3 J^jlx^n <jl£ 13 l^nj 

L-J^)l n^VI (JjjVill Ajjuij Ua*s 



GT Analyzer ^l. wnu L > ^ . >\ i 3j^3 Jjj^ali <1^ 2-30 3^31 

Quick test 

C 5 ^ j j VT Ratio measurement type j 1 ^' -3 

jjjj* 60 ls&j A-aja .n^. j dJja 40 

^ La£ A^Lill cs^ 1/0 CS^ 1 ^**j -4 

2-31 J^iii 



fCT-Quick] 

Results VT Ratio 

l_1 

Live display of measured 
values 

Output: RMS 2.766A -80.70* 

Sec: RMS 3.590V 0.000* 

Prim: RMS 59.67mV 2.281* 

Live display of VT ratio -[ 

N: 60.157 

f: 50.00Hz 


Quick running 


^_^JI 33l^ 3I ^.ijudj ^uliij ; 2-31 lM 
























































lJIa 4_aijlLa 


VT Winding Resistance Measurement Using QuickTest 
feature 

Output socket u^' J ^ 2-32 -1 

_jl AlLa_jULa (JjAj9 < a\^\l j Dput "SeC" iS< a\.«U 



Y ^ (J■“ L <La_jULa \ 2-32 cMI 

Quick test 

Resistance measurement type -3 
J* ^ output socket JW?JI J* £>3' ^ DC J&\ -4 

^9 La£ *Loj9 C)J& (jl ‘. ' 7 - jj 4 *Laj9 £jJaj 2“33 *j^I 

' ‘i-v . >.j La£ 4 _i1Lc. 4. Aa ^)JC. diV «a dlliLa ^jV 

JjVl ^ 


Measurement settings 



(J_j^a 1 _kLa <La_jULa (_j^^9 6^jL*-a j 2“33 (J^ 

^9 La£ 4-ijjLijiH ^Jc- I/O CS^ 1 -5 


2-34 JS4II 



















































Live display of winding 
resistance 



«q (_flLo 4-ojULa ; 2“34 ' 


: ^ 2 - 2-10 

<ajIIa >^g >11 ^9 -laC > IJuijm cilli (jla Clamp ^c^)Ijj (J^> -He* 

cilLi&j lg ^j*ii s-^'j c& Contact Resistance 

jbjli j ^a (tjL* ji$->£) CT Analyzer jU-^ J^a jj] 


:2 wire connection ^j^-1 

^^Ic. (_}ALdl .Ig ->!' (j! 2“35 (J^*^ ^ (JiLa (2)A 

>^g,^\l *Qa ^^)laJ (Jjx-ojlill AajULg L ql's Ztest 1 g ^I^aII AajULaII 

V lg ^IjaII S-IxaII ^-1x^11 ^g/vlt (JjajV j (JjjL^aJ^ll AajUia ^lc* 

CT analyzer ^ ^hvuAj 



1 g ^IjaII S-IxaII £a (JJ^AjaJ cJjj^ajlill AjL^la \ 2“35 lMI 




































: 4-wire connection 


,^g y\\ <jl 2-36 is* (J 1a ^ja I^A 

S*i*a]| is^ 0 UJ^ ^ l)j4ajULa ^»IaI ^j^^jjuj Ztest jI^aII 

^l^klLujlj Ig ±\jA\ ^ic- ^\*qll Ag-^J1 ^JUlLj S^)ju)Ija 

CT analyzer ^ d^>^ 



v 


Contact 


Contact 


Contact 


Test f Mest 


' Contact 


1 £> l\jA\ S*1xa]| £a iAy^\ Ajuj^j Jj xjllil 4jL)^)ia j 2“36 


CT Analyzer jtuJ! Jja-« 3l$jla 2-2-11 

: Burden test J^' o^^-l 

j4^' d^»j^? -1 

JLSII <^3 ja jA LaS L_fl^)]a]l ^j*a ^)Lnll dj^ A ^j4j ^3 -2 

2-37 


Burden 



J 


)Lnll (JJa^. <L^)ia ; 2-37 















































? -a JjC. _] V; ■ ^-»a 1 - ■' - 2 ] La 

(jl ^a^IiLall l^LV Ajiali. L^ajULa]l 4-aj3 j ^)Ljj]I ^ 'LajULa (JjjIIL ^ j°j ■ ■< 

La-a (_J-aaJl 'LajLLa ^ya i ^)Lnll (Jj^-a “LajULa 3 Lite- j L»aa J^a^Jl *LajULa 

Demagnetization ^Lx^l l sjiIc.] LiLa*j ^jL V jl^l 31 AiLjaVL ciLuAjill Iki 

L_kLa]l (_jC- (J^a^Jl (J ■ ^~< a j ^aJ LlLi. jLu]! (J^^al ^IjoU (J/j£-aj l_iA j (J^a^Jl ^ya^A A*_)l 

jLull Jja-al 3 jjLall 

^ Liial! output socket £Lila ^ <-jjl=J' J^jiL ^ -3 

jLiiH <g_a. 3* (j^ jj-<JI <—ajUI Input "sec" 3jjLi]l <■ 

Liiall A 1L£j output socket £ Lila ^ JA^\ L_fljlall JjL-ajJJ ^aS-4 

jUill Jja^a (j* (_>aj>a Jjlll C_fljUl Input "sec" L_flLaIl Lila 

j' j^' 1 j*j o 2 ^' (j^ 3 ^ burden <jjjA ^ CT object 

$.ljj VA JW cJ' fl * v ^' LajSj (J-a^Jl 'LajlLa mKhm jl^JI ~ j a j ■ uj (Jj^alll 4_iui3 ^aaL 3 

U\l\\ £^A*a\\ Jft 


Burden = Z. Isn 2 


Z = 


Vmeas 

Imeas 


CT-Object EBZSllRes. Mag... iResistance 11 

Main 

l-test: 1.0A l-sns 1.0A 

l-mea$: 995.9mA 0.00* 

V-meas; 0.440V 0.26* 

Burden: 0.441VA Cosip: 1.000 

Z: 441.4m0 




?eadv £ 


CT Analyzer ^k <_U*JI <>aai ^LLL ; 2-38 J^' 






















Basic Wiring for Primary Resistance eiUi Vjis* -2 

: Measurement 


AjjouIIj ^ a j (jilaJI (JjjL^ajlL - \ 


jlnll (Jx^qj ^5 -2 



^ *q\^t ^LcjLLg ; 2-39 

j L_aLJl ^lc* JaLai^l *\W S^L <LgjULa]| L-jLud^ ^aJJ (J? L-aLoll <LgjULg Ale* 

Aic* <LajliAi] 4 7^^)^ *L<u3 ^Ic. £.lij ^L_aL<JI 4 ^<&jUL& 4^<u3 l-Luo^jj ^)Lall ^)Lii]| 

4^.^p i > 4 ^ io\l ^aJJj 4 _)^Lg 4^.^p 75 &L]ax>Jl 

A-i]ll]| ^ Ua*s ^Lllll J Aj9 (j^aaAj 


Rref. 


= R 


meas. 


235 + T re f 
235 + T meas 















































: Basic Wiring for a CT Test j^i diijbik! .3 


L_aL<Jl <LgjUL& j 4 i» *\\ ^ ^ JLc SA^Ij 4-Sjj^ajlL Clj|^)LllkVI ^4^ 

^JjVI 4Jakl]| ^9 Aliljj^ajj ^£^11 J ^)Lnll cJci>^- ^LiiLuAj AjjoiJj 

(JjUj (j ^>j jl-iill l)^ 3 c>% ^C5^ S^lc. ^^jjolj j 

protection panels aI^JI UlMk 


Utility line 


Prevent coupling of interferences into the primary circuit (e.g. by 
disconnecting the utility line, switching off the breaker, etc). 
Coupling of interferences into the ungrounded connection 
influences the measurement results. 



The side that is able 
to receive more 



jUll (JajjujLujVI a \jx«ojiill 1 2-40 lMI 

:CPC100 J4*2-3 

a 4^ ‘—>1 jUi u^-j j jt^l dsVj^» CPC100 jU-?- 
lJUVi Asa jdjAil CPC100 jW“ j^j cP'-^V' 

J)' ^ ^ I' dllik-al ja LiA Aj^allaJl Optical CT ^ ^.'\1 

I g»qj diljl yi VI j 


^ 1 <—fl til 4.8 bjAk jlg-aJI laxJ 

jtjt* 400 J] 15 Aiiik* cjbjjjj dil jLjjj ^ -2 


■ 4 } 


29 ujj -4 














































polarity , Burden J^ 0^*1 -5 

, winding j excitation curve vuuLUiJi 

o^sj dielectric withstand voltage test 4djMj resistance 

(Ratio test 


j polarity , Burden <J*aJ) J^ -6 

dielectric resistance , winding v_flkl jULa 

Ratio test ^ withstand voltage test(2KVAC) 

tap changer sjlaaJi o^a) s <aa\ cji jLilvi -7 

jjiJ Jaiii j winding resistance ^ liLall (j^a^3 j 

dielectric withstand j tap changer contact 

Insulation tests j voltage test(2KVAC) 

(TanDelta) 

contact jSJl A-gjULg ^ ^Jal(JlLa CjLgjULa]| (j^a^3 -Q 

j winding resistance caha\ j resistance 

(Earth resistance 

: jl^JI *bji^ 2-3-1 

^lg jj Jallill ^ic* LED ^ cJ^-^ ^Ja3J ^3 

5 clc b jlill ^3 <1 ^-juj (JlLoJ j ^)l 

C- Ag -v j| Cl)3^)l 131 ^Ha 3 ^aiuo) Jikj 

j Aj^Ua^ll (j^Jl ^a-j3 CPC £3^plju ^aJjaua (j£judJ 

L^lUa c^LLii <JL^ ^-9 ^j3 j! ^-s3jj ji *1^1 ^jLg_^JI ^ 

^jtgb^ ^3 ^l3L<a gjl A^JjujI ^ (jl Ja^JjuoJ Vj b*lx>a 

Emergency t> u^' dA^ c>^' *t£i ^ jd 3JU CPC100 
^Ulbj L-aljiaVI ^gic. ^.Jj V <jl ^jlc. Jb jK ^a-s VI (jjiib e^LiaVI . Button 











jl ^yiluiA ^ ^ II jjiib a^LjaVI Lai (jLalj ' £ V 1 jfi J L_fll^iaVI (JjlaI 

L_fll^)laVI j^gic. *> 


Binary Input 



Lock 


AC Output 


DC Output 


Emergency Button 


LEDs for easy 
connection 


Warning Lights 


Measurement Inputs 

CPC100 j>4^ yr^LaVl ! 2-41 


83 











Grounding 

terminal 


2kV AC 

High voltage 
output 


Ext. Booster 

e.g., for the 
connection of the 
CP CB2 current 
booster option for 
output currents of 
up to 2000A 


400A DC 


(4-4.5V DC) 


High DC current output 



800 A AC 

(6.1-6.5V AC) 

High AC current 
output 


Mains power supply. Automatic circuit POWER ON /OFF 

1 phase, 85V-264V AC breaker I > 16A switch 


CPC100 Jl*?J j-yVl J^\ : 2-42 

^Liill til 2 L-fll^lal \\iyW 

<lakj DC400 j AC ^800 <^\ 

jlnll g ^1' ^^I^JjuiaI djli^uudll (jA AjLo^JI 

2000 J] 6^ ^ JW* Cf- j*j Current booster 

(jl .13^j AaJsII (jl (jl^aVC CP CB2 'Cajuijj 2“43 cM! ^jJaLa£ 

. 2000 j"' 1000 Caj ^ 1 g Vqvi 
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Connection cable 
CPCB2-CPC 100 




High-current 
cable with a plug 
on one end and 
a clamp on the 
other end 


Current 

booster 

CPCB2 



CPC100 JW £* CP CB2 : 2-43 


£* JjLjjjII cdlij Serial port Interface RS232 '^iA\ Ji« 
Jjx-a jjI safety port j CP TD1 j CPSBlJl* <j -j^Vl cjtjl 

External emergency Stop button, External "test 
start/stop" push-button , External I/O warning lights , CPCR500 
RJ45 j (jjx^ (j-aji.jj safety dongle j' 

VJ 4_i^.^)Lk ^9 ClAALAl USB (JL-LujL^JI 

jlAl ^AklLuiJ 


Serial Port (CP TD1, 
CP SB1) 


USB Port (Only for 
Flash memory) 




CPC 100 o-sftI g^M J^l : 2-44 cPI 













j AiJaxa ^j*a 4_La! AiLuiAJ a.*> <»j ^II e^^.1 (jj£j Lajlj 

^1 djIilLj V q^I 4 olv^ (J^xJ S^Loia]| 

2-45 ^9 ^jJa ^A U£ A^jlill j aJLxJI Jjg 'vlt C* 1 Vi 



£Jj^a A qV^^a S^g-^.1 ^IaVLujIj ^JLxJl >^g y\\ A q)Vi^ ^jC* (jLaVI 4 q)Vi^ j 2“45 

JjjLal A£^)ja) 

:CPC100 Block diagram M*\ a \ \ {+*J\ 2-3-2 

J^jan^a ^jujj Ua (jia^UjudJ CPC 100 cl^ S^)AUall j Vl^jLiJl ^Ic* ^aj 

2-46 (J^^t ^ ^jja JA jA La£ Ig JaJJjJ L \f^J AjlVl^ll Clx^Aj^n jlill ^jjjj jlg-^11 
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CPC 100 : 2-46 cP! 

gr^'j 100 - 240 V, 50 / 60 Hz ^j ^ & U jAj cJ^I ^ 

. DSP ^uij S-^-j Ls ^ Jau U^suj rectifiers <— j *j <jAd 

500 Cy* j-^ ‘- J 500 UiUL# 4 u-* uj^y < —a ^ 2 ^ 

tjj-a £ jAj dll j3 65 jJ*U ^ . < —^. 2000 J dll j3 1000 J dll j3 

•>■ j dJji 0 ^ '_aUj dil_j3 05 ‘Cojkj ^ajjuM ^ ^ j dilji 130 ^ 

t> J ^jS J! jl^all Jj Alkl^ll dlljldll j ^j^aJI ^jS JjjaJ ^jj US diljS 5 jdw 

ADC S«^j J^U 









































































































































: CPC100 J4* fr« 2-3-3 


o'-"! 4 wire 4DU Ljj Kelvin clamps 

<LajULi ^ic. ^ c3^ ^^JLuaJ (jljjjj \ g ^)L<JI ^Liill jLoiaI tg_La 

47 ^ ja U£ a^xxII L_ajL j jjj contact resistance <_>"^' 

CLjLuAj£]| ^9 ‘LajULa >^g,^k *L<u9 (jljjud^Jl ^9 2 — 



4 wire measurements jjU : 2-47 

^L-^luo Aijaj jjc. ^LujUall o^aJI u & jj^iuaa 2 wire measurements 

2 — 48 J< (js^ Aj91£^1I S^)jI^I ^9 U£ <LajULa ^ ^ A^a 9 1 



2 wire measurements SjjI^I ; 2-48 J^' 
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4 wire measurements ai al£JI sjSUI ; 2-49 


^(Jjjllll <LajULa ^jlLluj <£U jlill 2 -49 cPI ^ La£ Lmj 

<LajULa ^ic* J^bb ^jjjLL<JI >^g,^k\l c*iVi <LajULa 


: CPC100 J4* jl^ai dj»- ^UW^! 2-3-4 


: CT Ratio test d>»-»l Jr> A ^ 1 b~*j j J->^' oazi -l 

Jx^qi ^j£Jj jLull JL_fl^)lal! ^B jIjj j£J ^LljudJ <j-*a^B 

^llill ^ic* ^)l-lill Sp I^B ia£B IjA La b (Jj*s^a\\ Q} ^jLl]| 

JjjVlll AjjudJ 







CPC ^t^'VuAj ^)Liill JJjjVi\1 Ajjolj ^)lAjL^la ! 2-50 lMI 

100 




































































CPC100 jU-?' O* AijjL 2“51 

(JjjIjS AiljJaL^ aIa^j ^)Lii]| J(^ 5 ^^ (JjjI-} 3 ^-ilaJjudJ A \jx«ojlill 

2-50 lM» (js& 'a^u *^>JI (j* 


Nameplate data 
Test Current 


Measurement 

results 


CTExcitation 1 | RWinding 1 |3uEE3I3EB| 

Insert 

Range: 

AC 800A 

T3 

»✓] Auto 


Card 

I prim.: 


I sec.: 



Delete 

r* 

I test: 

f: 



LdrU 



I prim.: 


]| 1 Current clamp I sec. 


Rename 

Card 

I sec.: 

|5.0116 A 

JO. 18 ° 11 | Manual input 1 

Clear 

Results 

Ratio: 

|200:5.012 


|0.24 % 


Polarity: 

|PK 

|^| Measure burden 


Save As 

V sec.: 

| 

1 | Manual input 1 

Default 

Burden: 

1^,0340 VA 

cos cp: 

|l.000 


Spttinnc 

| Assessed:n/a 


\m 

=3 

_• ^11 iy j* 


Burdef{VA\ = Z ■ 7^™. = • 7^™, 

sec ^neasured 


ajjoij j jUi^y i 2-51 J< 

^^kludj jU j *L<ua ^ij ^1 ^Ll^J j A-Jlo ciul£ 

2-52 ^ ^ JW ^jiij Current booster CP CB2 


Device Setup 


Network | Display | Date/Time | 4 1 


External booster: |CB2 

Clamp & input transformer si 


IClamp: 

CT: 

VT: 


I AC 



OFF 

3 

liooo.c 

: 1 

|»f j 

1 

: 


Quick 1 


CTRatio 1 


Range: 

CB2 1000A [▼] 

I prim.: 

AC 800A 1 

CB2 1000A 

11 test: CB2 2000A 


| Auto 
|S.000 A 

|50.00H? 


I prim,: 

I sec.: 
Ratio: 
Polarity: 


n/a 


r 


Current clamp I sec. 

r Manual input 

-1FE-1 

Measure burden 


CP CB2 Current booster t> J bs : 2-52 JS^ll 


External CB2 j^j device setup U^jj settings view J ^ Jm 
cJ£^l ^k £uJaj* ja IaS ^IjIjVI ‘—aixiit ^k qa jj£I (jl£^Vlj j . booster 

2-53 



























































































2000 A mode 


1000 A mode 




CP CB2 c3^ f!.ikiuL AJic, cjIjUj aJLjL ; 2-53 


Test stops 




jUjJI J L5^ \ 2“54l 1^ j ^ 



































































CPC 100 ‘CiCai Aijia ; 2~55 

jLull j ^j| ^ ji Manualinput «jlij <_Uc. sic. 

j1jj]| j ^aJl jjj Ajjl j]| U1 (jl j£ij ^jLk (J-IjS jl^a. qa ^1141 

; CT Excitation test v^l tf < » ^ cr ^> o*** -2 

Jc, ei ^ 2 Jj 0 cl>^ ^ ^ 4 uniU V» ^A«v ia ^JJ 

aLUL La J 





CPC 100 £*£2i\ b Ku <>aai : 2-56 



















































































SJi$k Multi ratio i> J&h j^ dj^ 

jLiill J4ajudj ^'j \ JuJ)Jj ^_^Jl aAz* J-iiJl L_S jjall ^ 


IEC/BS 
ANSI 45° 

ANSI 30° 


Maximum test voltage 


Maximum test 
current 

Output 

frequency 

Noise 

suppression 
Actual voltage 

Actual current 


■y 


CTRatio 1 | 


CTBurden 1 


CTExcitation 1 


RWir < I 


I max: |5. 00000 A Vmax: |l00.0 V E Auto 


150, 00 Hz 
Noise 


n 

y\ _ 

jn/a 

|li 

jn/a" 


suppress. 


100H 
70- 
bU- 

30- 
20 -. 


VA/ 


10 

7- 

5- 

3- 

2 - 


I IEC/BS L^J w? 



100m 


I knee: |ll6._9_mA v knee 

Assessed: 2010-02-12 15:25:25 


lm 10m 100m 1 

[18^020 V 


Insert 

Card 


Delete 

Card 


Rename 

Card 


Clear 

Results 


Save As 
Default 


Demag. 


-Select to run test 
automatically. 

Note: Pressing 
Add Point to add 
a test point to the 
graph does not 
work in Auto 
mode. 


According to IEC 60044-1, the knee point is defined as the point on the 
curve where a voltage increment of 10% increases the current by 50%. 

According to IEEE C57.13, the knee point is the point where, with a double 
logarithmic representation, the tangent line to the curve forms a 45° angle. 
Applies to current transformer cores without an air gap. 

Like ANSI 45° but forming a 30° angle. 

Applies to current transformer cores with an air gap. 


OPQ “| 00 j ^g-ia^LQ <Lo:lja> dlULu \ 2“57 (jSjuill 


Ic ^1 jUll j J&i Ua imax and Vmax 

,jl£ li] j ^JjuLlll <1akj AiC* ^ ^^3 f 

^ aJU ^ noise suppression j^j 

*Uj Aic- ^ unsteadiness 


If fnom s 60 Hz -> f test = f nom - 10 Hz. 
If fnom < 60 Hz -> ftest — fnom + f 0 
























































b Ku jbikl <-*j3 ^a ftest ^yt-ukll ^jiil! *l*j3 ^a fnom u^ ^u^ 

^.IjjI A^lill Aic- <LujtLoJl Ag-^Jl *Loj3 ^jujLujVI JJjjII Juc- *L<u3 L-Lul^jj 

^nom (V ” V meas fnom^test)- With f nom < 60 Hz 


60 L>^ J^pll <ji 4_5L^ ^3 % 20 >^g/ n\1 *Uu 3 a^A ^3 

60 c5j^3 j' C5^ ^J3« cj' 

with f nom > 60 Hz, 

1*1^ &^jjIj cjV <1 *i^.jj cii^JI jLjj Lai % 16 (JjjHaII ^^1 *l<u 3 (jli 

aAx^\ $ I jjuj u jUili ^ ^i <i*-aij^i ^ | knee / V knee 

Aj^j^oVI jl AgjUaJ^ll 

ojblk] j £fL^I ^Ku jUlkl u^lt (j^lViU jLik jA D©ITI3CJ 

.<La*liJl jAj ^Lllll (JCljLuAjS Z* ^)JjjV (^5^- ^ y^V' 

Jal£j g i\)Vn ^c*j <^-11 J£Aj ^jj jbikVI (Ja^j ^ ^3^^ AlltO 

. <j^' 

rmv <*& f jL CT Excitation test <i* c^u^i^i] ull 

rms (Root mean square) (jc. l qViVi ^A j (Rectified mean value) 

^jaall j\jj]I (Jj^-a (Jjja. 


.l^-^Jl ^J3 ^3 Jj.W'H ^ajj] 2"5b (J^joJLS djI^Ja^Jl j^OJ ^juo^ll ^jjAjiLffi -L j; i ^j ^a3C- aJL^. ^3 

^jj jl ^Ji |max j^'j Vmax 
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^~'-v '^\l ^ jjJaj ^-ic. <lLa. ^ui jll (JjAjLo t-'ljU-v ; 2 - 58 L?^4i]| 
























































































:CT Winding Resistance j^ o-aai -3 


L *$\a\\ <LgjULg (JjjLiSj j RWinding ji^j 

<LgjULa]| (JjjL}9j L-aLoll <LgjULg ^9 ^Ujula ^)ljj U^ 1 (J -0 (J 

S^)jh ^jJa jA Lo£ jLli]| (J L q \*\\ ^LajULa *Uu9 l ^Jlllljj 

2-59 J^' is* j^' Jj^j CPC100 jW> 



Attention!!: 

• DO NOT interrupt the current path!! 

• ONLY use the RWinding Test Card!! 


jlui! J j)^ ^ ( iLall A^ajULa Q S^jjIa \ 2-59 lMI 


^WARNING 


yj£jj V O^ 1 *tjjl (J^j^ajjll a^)jlA ^j3 (_j-o jAa-Jj 

<JJ^ i . in a l u a ^Allj jltill <-il jial ^ ^Ic- 

^JC."|” (jt ^ya a£Ij]I ^j*a AjVj A_uia1 ) ^j*a 

IgJi ^ (jiiajll (>a AjV DC OUtpUt SJL^j S^jjju^a *Lia] *1^jj 

(J£juJ| jA C*tVi jt-lill OPOI 00 L>* 

. 2-60 














































jlull (J (j ?<LajULa (Jjx^ajlill CIjIjjA^j | 2-60 lMI 

L_aL& ^Rwinding 4 jj^Ia ^Ia^jLojI ^ic* ^1 ^ y <& 

^xj ^)Lli]| JC_aLa ^9 AiUal] £J^)SJ (^J-oxj AjV ^)Lliil (J 

£.UL i > j ^1 ^v q\ 1 ^xj ^)Ln]| J ^ <._filial (JjiaI j L^g ^jUIj J<judJ 

s.Lgiij| ^xj 2-60Aj 2-60 ^^a]| cijLia 1]| s^Lja] 

Cjb*U! e-liJal -Ixj V] cil^Ludl (Jj.^a3 
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The message "Switch off in progress" notifies you 
that, after the CPC 100 was switched off, the 
connected external inductance (that is, the test 
object) still "feeds" voltage potential back into the 

6A DC or 400A DC output. 

The existence of this voltage potential at the 
6A DC output is also indicated by a lit LED - even 
if the CPC 100 is switched off. 


<-&» DC output j g-a gTli jj : 2 - 60A 


6 6 jaL.ua jIjj (jSa. CPC1 00 gjLa jj 2"61 

AjLo^JI a Aj-alaJl jLiill dsV(jjjUill Jli] 

ji±a\ 6 t> jIjj jia. jL#j 


Nominal test 
current 

Actual test 
current 


Measured 
voltage at input 

V DC 


Transformer’s 

winding 

resistance 

Enable/disable 
temperature 
compensation 
for the result 


Output range 


Measurement range 


TRTapCheck 1 | RGi 


Range: DC 6A 
I test: 15.000 A 

I DC: 

V DC: 


“El f _ 

R min: 140.00 pil 


ound 1 |~c3 <I 


14.9990 A 
|2.5430 V 


R max: 12.0000 il 

fooTT 


Dev. 


R meas.: |508.7 mil Time: |31.000s 
T emperature compensation for Cu 
T meas.: |25.0 *C 

T ref.: | |70.0 *C R ref.: 1608.4 mil 


sessed:n/a 


J 


m 


Insert 

Card 


Delete 

Card 


Rename 

Card 


Clear 

Results 


Save As 

Default 


Keep 

Result 


Maximum 
deviation between 
the measured 
values within the 
last 10 s of the 
measurement. The 
results are 
considered stable 
. if Dev <0.1%. 


Total elapsed time 


T meas: Actual ambient temperature 
T ref: Temperature for which the result is calculated 

R ref: Calculated resistance. 


In Centigrade: 

Rref = (V DC /1 DC) x (235 °C + T ref) / (235 °C + T meas) 
In Fahrenheit: 

Rref = (VDC /1 DC) x (391 °F + Tref F ) / (391 °F + Tmeas F ) 
Note: Formula according to IEC 60076-1 

jUll (JL-aLoll <L<ajULa | 2“61 


^ijii a ju span time J' A* 

a '\-vI *i\l ^3 4 L«a-v jj (. al«]| 4^jLLa <xu3 ^jki Ujaj 

















































j c-jLud^. (J^Li. <LgjUL<JI <><u3 l-jL JUd ^ f^j j4^ 

A^ajS (Jlul^ Iij o^juoxJI (J^li. ^jIjjII (J_j^a L_flLa <La_jULal A^ajS 

^ ja j*> us [ Dev <0.1 % ] 0.1 % o* <J3' Dev% ls j^' 

2-62 



Aa jli^all A xli 3 (Jit j ^^Jc-I <a_jULa i 4 ‘ \ 2“62 cj^ 1 ‘‘ 


^ja A t nsj A A ■^'n. j| ^a J-aljtJJ (_£.l]l ^j^-v .‘‘i\\ AjLa^Jl 

CPSA1 (^axjl! Ia jt DC 400 A £ jILa ^a hVu J-l £tA*ah aJUJI 

2-63 d&M ><> j& CPC 100 s- u ^ cs- 5 sjj^jaU 



CP SA1 ^-4- jl DC 400 A o^l c : 2 -63 l&UI 

0,2 mV 4^ *'j4 ls'^ u_& Rmin <*j\**& ^ Jai 
10V 4^ *'j4 ls'^ * 4 *^ ojfej Rmax ^ a^s 

jLilill A^aja j A-ajULa]! ^^Ic. ‘'C ^ ^ A^ajS ^glc. A^a^gLLall A «aj3 (Jat j A ajB ^lc.1 
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Rmeas j' VDC n/a^<As. 4 ^^ 

. C5^' l> c5^' j4^ <-4>^ (j' (^Ic. Jaj Ij^i 


^-1 = 


0 .2m F 


test 


R — 

v max 


10V 


test 


2-61 J< ^ 5 ^ ^jJaI a£j AajULaII j S^)l^)^Jl 4^.^ (jJJ *L)3^}ia 43^ic* 

c_jL^ o^4 jAj Temperature compensation for CUj4^] M ^ 

4ajULa]| AaJ 3 L-jLud^J Cl jV^Lxa (J£jud]| ^3 3 ^.jJj ^ Ua*s ^1Z* <LgjULa]| 

<aj11a]| <aj3j 1§Hj^)Haj q\ 1 Cll3j £3 ^a]| ^3 S^)l^)^Jl A-^)C i > ^ic. 
<Ludtja) ^IC&J 75 C5^J 

cf 0 jij^. 4^^ jf4j Rwinding J-A^j ^ CPC100 

ICA 3j*1^j <jj5Lj £3^aII 6 ^) 1 ^)^. <L^)3j ^Jj^aAil 4 _ix_^)a]| Sjl^pJl 4-^.j3 

<jujL)3 <j£aj j S^)C3]| (J 1 *\*W <LajUlA gj^a^3 4l\^. ^3 433 ^)j£lj ^a 

^30 ^3j AJlc* J4^.^)3 J (JjjLi3a ^jC* 

4^.^)3 ^jjjIj (jj£li3 ^)Ln]| JL_a1 a 4ajUia ^a^3 3dC* IaI Q^l (Jjo3j 33 &^)Liikl 

0jllii]| ^ic* jfiji Vj 3*au*n S^)I^)^JI 


:CT polarity check j^IJj^ 4 jjMJJ< jmJ-4 


(J^juj ^Ic* SjLujj ^jlg ,y\\ gjilaJ GP01 00 ^)Liill 4 j l)*i3\t ^a^3 3iC* 

(>j4^' Jj^ ^'4?V' ^44- u- saw tooth signal juHaII jl Uxll 

<SU^ ^ij 4 iU l ^1 sjUV' cJ^j AC 800 A J!>U. 

^a^VI jjllb lijj Aa-iLuo 4j iJ^a^ll (jl cJ^3 CPOL>S>1I 

jsi UJ^J 2-64 g^ ^Jalj jA Ia£ AajLj JJO A-uJakll jl J3 j 

13^. AidxjJa SjLojI -Lailll CPOL (J^ J. 0.1 mV A-uIaail ^)jo)^a 
Lxa j ^)A^.VI (j-lJ^111 ^Ji-Luj Ai-ixjJa CPOL Clljl£ jl 


^ Vjl CPC1 00 < : '^ a ] L>^ AlLLk A-Ifkall g)l <SL^. ^3 

AjV 4 ^ C1j13^Jaj ^)juj^a]| (JjiCuJ ^Iaj AjI Ia£ CPOL 











^Jlc. ^^ j 13] l^jla^Lc j! Aj^)UaJI ^Jc. ^Ic- ^> >a] j)\l l 11 


The CPC 700 injects a 
special polarity check 
signal 


P2 



green LED 

© 

polarity 

checker CPOL 


1 

1 




PI 

1 

1S1 

SI 


SI 

f 

x 

1S2 

S2 

*>X 

S2 





* 


red LED 

© 

polarity checker 
CPOL 



jlilll (J ^ 4 | 2-64 J< 


i^\ju$ ^Ic* ^g jlVi 4 n)aq\l <LajLui 2“65 

uAh^ ^ Ton X* jii j£i]i gi c_i^j t on jT off La 

^1 Jj 8 S-l4 L_S3 jJJ ^sJ ^jjlljlj oAa] 0P01 00 jU-?- (>® (j^iuo OjLiVI (jl 

ajL*]I jj^jj ^ T off ^ LS 


Intermittent mode 


Assessment for 
each test point 


| RWinding 1 | CTRatio 1 ■iP]MiEa»« [± 

E 

OK 

Range: 1 AC 800A 

Ej 





Ampl.: |250.0 A 

j5j 

1 

Failed 

t on: 

toff: 

m 


Location 

^Hessmen^ 

Clear 

Assess. 

at CT 

OK 

at relay 

OK 







Back to 

Assessed :n/a 1 

Top 


a nLatt LiLuii i 2-65 X‘‘‘^ 






































































jttf 1 f JaJl ; 


^jj jlilkl l£ (jl AjJulill]l jLillI (JjLli.] L11 13 a <j!jij 

(j^aa^il ^l^aiojLj ^)Lli]| CllV^Jl (jJa^ClJ c*113 ^xJj 

SA^Ij S^)>a 1 g *a)a» ^ jl C1 j 1^)1 n^sVl 


: AJjbdl MEGGER J4 *j SVERKER J4* J*> 6^ jljSM ^ 3-1 


iSVERKER 


J^ 4 jj SVERKER jh* ^ j^' 40 J] 0 t> range ls^ J-^-h fj^-l 

^ iWM L-fl^la 3-1 (J£judll ^3 ^jJa L5^ U^^ 3 £jCaj 

Aulc* jLliil ^lijjl A -vj*i i c-UjI A^^a* jl ^j-ikxCS 



SVERKERjl^ ^ J 1 ^' : 3-1 tP> 


^3 £uJa _^a La£ jLiiH (J L ' a ^' i^ c ’ L-fll^Ll (JiufljJJ ^3 -2 

. 30 »j'^1* j4> u^-j f jAj 3-2 JSoill 



jLjjII (Jj^al <-_kLa]( ^-3 jIjj]| L_fll^)la! 4lu^ajj ; 3-2 cJSjuJI 
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4 \\ j ^j (JjjL)£]Ij ^aLiJl L c\*\\ ^jl^as ^ -3 

3-3 (J£jud]| ^3 ^jJa ja U£ 4 -v n i 4 iQio^tl ^^jjljll ^)Lli]| AaJ$ 



jLull ^Lilll S^l^)3 i 3-3 (J£jud]| 


2bll3ll *n*Jb •ip!jail i _^_2 iJa^J! Aauij t w, i-n. 1^ dlpljal! (J^-■ ■< -4 


Ratio or current 

error % 

RATIO - APC 
ASC 

Actual secondary 
Current(ASC) 

Primary 

Current(APC) 




J30 


Current error % = 


(*n / s - / p ) x 100 
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^11 


4 4ajudJ lil £j|jlill ^JfcLaj ? 4ajudJ tjU 


















: CT secondary resistance test JjSM J j *-* 3-1-2 


(J J)^k^Q <._aLa L_fl '>' c> SVERKERJW ^ 

3-4 ^9 ^jJa^jLnll 



^^Lilll J l ^ Z* jJ \ 3“4 c)^-^ 


Aiajiuij ja iuu» ^j ji« ^ SVERKER jU-?- f -2 

3-5(A - F) jJa^Q dll j L-iLoll ^-Ic- 



Ji^bu cdja^llJ ESCAPE j'MODE jjJI c> : 3-5A cPI 
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^jljikl ^jj ;3-5B cJ^*^ 

CHG 



DC U1 J^LJ Ji^bu 4o^ : 3-5C tP> 



DC SEL jjJI : 3-5 DJ^' 
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DC AC t> j ESCAPEji :3-5EcJ^' 



(vdc 300 -0) ^J! Jalij J^-ajj:3-5 FcJ^Ult 

AJilbil Jc. 


jLiill dilja ]_ fijIjiLc ^Jk j 3-5F cP! ^ -3 

3-6 JUbl ^ ja US DC clamp <^!jj ^)Lnll (JL_aLc <LajULa ^9 



jtull (Ju_aLa ^9 ^doLAll ^)Liill 3-6 cJ^dll 
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L_iLa]| Jc. JaLud^]) AXUudij <LuolLoll A-^uB L-jLuOU pjij -4 

Igj mhini ^>ikludj 1-10 ^A-ja jLall jLiill 

A^.^)Aj AHj^ULgj A_^.^p ^Liic^Lj A^jLLa]| A^<u3 

Aj^Ia A^.^p 75 L5^J 


: 4^ ja^aII (JJJAJ 


? A^jall l-jLoi^. A^loAI Lcj ? jLiill (JL_aLa <LajULa <Loj3 l-Luo^.] 




















: CT magnetization curve test <^1# jt^]3-l-3 

LJd^l U>1 JL\ Jc. SVERKER ^ ^^ -1 

3-7 (J£judll ^2 ^jJajLlill (J^1^11 



^-uoLudll ^ic. Aj^I^) 2 ^-^Sl jj | 3-7 (J£jud]| 

(J (J? L_aLJl Z> JJjIaII jlL ^-2 

3-8 JSJ1I ^ US jUffl 



jlnll (J>^g 'sit L_fll^)ial (Jja jJ ;3“8 











(Jj*l^Jl dlljLiil! j Jjg y\\ Aj3 J^“3 


1 J 1 ^' 

v^' 


































































































Lg-Ls ^% J_0 L ciJ jk 30 4\\** Ajgj$ s.IajI -4 

>^,^11 g^ULoH ^)Liill Sc-I^S (J^kx^j 

c> % 10 WMfJ j ^iA-^ a ^ 1 \ ^ % 50 jLiill S^Ujll -5 

j j^' gH* (Vknee,lknee) *Ua^VI <1^ ^LaJI ^1\ 

G^juoLiA (_Jj 3 

J X JJ^ll ^ dljLlill f*J§ Cd-g £^all ^5^^ ^ -6 

Y jj^JI 

Agjj^)iii]| ^9 ajjjoi^o]| 4>ua]| vknee a>u 3 (j^t§ -7 


j t rated VA ATT7 

Vfo —-x ALF + Iu x R^t x ALF 


(JjjLoi]! ^)l n^Vl ^3 Lg-jLud^ ^)Liill ^A^ajULa A-i>i^L laj 




? jUl! ^JjuojII AjUaJ Jja v _ybLo 
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: CT polarity test J kuLZW jUul 3-1-4 


<-_aLoll L_fll^>]al ^^Ic. jl dilj3 6 4jjl-laJ 'jfe ^ “1 

moving coil lS cP'^' 

3-9 JSdll ja US voltmeter 



^jUill (J_j^a 1 ^.iilaall cJj 1 ^ jp 1 ! 3-9 JSull 


L_l^_j<oll L_fl^)lallj 1 _atoll ^^9 PI (J cJU-ol L_a^)lall ^jflj -2 

3-10 J<dll ^9 ^A US ^e^)l^ll Jlc j ^ial ^UiU JjiUil ^ 4_i^|_Uill 
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PI L_fl jUl JAUI j 4 L_L^.(JjiaIj ^ jjaall 4-Sjj^a jJ ' 3“ 10 

^JlALVI ^-aLJI 


jlull (J^-9 PI L_fl^)ia Aj^)Uaill L_L^.^a]| L_fl^)Ja]| (JjiaI Ale* -3 





PI J ^ Jj^ cP'^V' 
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L_L^^ lailt l *\*W pj_ L_fl^la]| £3^) “4 

(Jl *<i\a\\ P2 L-(Jj^ajJ ^jajzj (Jj xsi jlill j! 

^)Laull ^Jl ^)ja)j^]| &L^jI (jj-9 Aj^)Uadi] i > ^ jj*\\ L_fl^)ia]| ^)Lii]| 

. 3-12 c&SJI ^ l& 



4&L^j] (j^c> (jCr ^jjjLjill : 3-12 


^UjLu A^Jakll j| ^c. Jjb jjlAil] (jJjSlI jig-?. J^Sj U^jc. -5 

CfcLH 3 

■j ^aJJ ^'-J (J» '-'~'.y •< I jLoj ? ;l£ill (J<al A i ^a\' j^\ \'\ -v I S^jli ^ A La 


? L, 
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: CT Insulation test SjljM 3-1-5 


jjj j L-flLall (jjjLa a\ 4_il^LxJI 

3-13 J£j^I ^ jA La£ j\0 Jja-a ^^Ic. megger L-llkSI 
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^ j l a ^' (j^J jtjlil (J j^-a Ajljlfr Aii^ajJ \ 3-13 










jLik] jJ 3 SAaI test -laijJalU ^)Ulkl IajI -2 

^3 ^jJaLa£ 4 jL}3^ Aa]j jl CjJ^ 3 2.5 ^gi'N 

3-14 J^l 



megger jW jj l$ jjIjJI j ^'4fV' C& j 1 ^' : 3-15 J^' 


jl Ijjj 5 3-16 ^ ^juialj jA La£ 4-^jnll jg h"i 4li3J ^)j^a - 3 

J gr^V' U£ SAj^' u' LS^- ^ '^J 



jLuJ! j < _ 5 ila (jJJ Ajljlstl! A-aJ3 | 3“16 


(^gjuia^VI j L-flLall ^jjj q* aaj ^^9 (jLaJl t-*W^ 







<_ai 


al^lal j (_£<—aLall (jjj A_J jlxJI ^aa-sl -4 

jl dJja 500 j cs^J^' j c£j^' <—il^JI j^L« megger jW> 

3-17 <_5^ jA IaS dJja 1000 



megger cr^jVl j a? jjl^l <—aLail ^ aJ jl*JI ; 3-17 

716 A aJSU 3-18 (_J^juill ja jA La£ A <V<II ^Jaj AJLaflJ “5 

LT ^jVl J <J£ oJja. AjI jUJ! jl J^j rJ \ La^a. 



^gjJajVlj jl-J^I (Jj-> <al jjjliall (—aLJl jjj AJjUJl A^ajS ; 3“18 (J^j^I 
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f core to core -6 

^ j^' Jmegger *-*'j^' J^-a 

A^jUil <j-aai ^ CllU 1^)^.V! (_y*i j cJ-aC. j»JJj . 3-19 

j (_£^jliall >_kLJ : 



jIjjII (jjjjjlijll jjaI aII jjj aJ jUil <j^ai ; 3-19 
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l" \\ ? 4 Q L>> (jl L_L)£j ? jUSI (J j)\ y^j s^jli 

? 4^1 jU]I L Q* ^ 
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: CT Analyzer jh* J3-2 


3-20 A J< i '~ ^3 _jA LaS 1 _ sXaII L_fll^)Ja! (Jjj^_ jJJ ^-1 



i «U1 jj ; 3-20 A J^ill 


Protection (j^aLiJI L-flLall <_£ jjlfi]| L-flLall L-fll^lal Jjj^a JAJ ^ jii -2 

IaSj (J*-£aall ^ ljj£j 4 — wires core 

3-20 B J^li yi 




!j jjljll i_aUll Aiii^a jj ;3-20 BJ^ 
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Jai-jJal (J dlULiJ L . Ui1 ^ ^LujLo) ^9 ClAiLiJl ^.^Lal -3 

0jllij (JSlillj jj ^^Ac, -LaijJallj ^jlliill <jial^)xiujb ^3 <j-*a^i]| c-lgljl 

3-20C cMt (^ ^ jA U£ l^)LudJ J 1 llxLj 



0jLii]| ^)ial^)xJjuj|j ^j^i^q\ 1 : 3-20C tPI 


A£> JAZudl 


? 4 -Wires 


A^J^IaJ <_£jjliil! <. iLail < i! .. i (Ju-ai^jj liUi 
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? Sverker jW j CTAnalyzer ^ dbj^' 
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: CPC 100 J4* jUll Jja- 3.3 


: CT Excitation test ^ j . njhUi «l t 3-3-1 

j& US CPC 100 ^ 2 y\\ <jU*aUJl nS\t “1 

. 3-21 A (JS^\ ^ 



jlilll (J£JjulJI ^ W ^ il ^aJ| 4li^ajj ; 3-21 A 


PI jl L jLuSl l)<U l^)ial ^J] J)\ g nS\t -2 

^jJaUS SI jMl c£^ jUI L ot^tl <g_^ C^a (J^3^)j^a]I L_fl >11 JjliJ ^jVb 


3-21 B tPI 



JUill ^ ja US Excitation curve £fUill <U1U! q* jtuj -3 

3-21 C 
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J Vknee ^ jlg-la] j ^jujj j c-AllI jj I AjI -4 

ji ^ 5 ^ ^ axjj 3-21D ^ Iknee 

^jaLill ^Jj ^Liill a)l) j j ^ a j aac* ^)ji ^UlIV Demag 



£Ajuo1I 




jj ! 3- 21D 
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:CT Winding Resistance 3-3-2 


j ^jitjj 3-22A ^-i A^uubj-dl <_U*j CPC 100 j-1 

aIl^sjj C5 1c. l_s 2-60 jl 2-59 cJ^il 



All (Jjp ^ L_flla ; 3-22 A lMI 

metering core 


AlajJI i4jj^ (>■ Rwinding j *j o 2 ^' £_>> j Insert card -2 

^ ^lajj 3“ 22 B L?^‘‘‘‘'^ jA La£ p.ljjjull 

winding resistance 
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CPC100 jW ls * Rwinding l>^ : 3-22 B 


^ ^ ^ j 4 - wires 4l>j^ J‘-*1J^*-a jSj ^ -3 

(J^julll ^9 ^jJa^a La£ jjJa^Vi (_)]» wiMl j j ^glc. JaJLjJaJlj |.1 j1 


3-22 C 



CPC100 jW f'^iuL Rwinding u-a^a : 3-22 C cJ^J' 
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L_aL<Jl ^9 4 AiUall £J^)illJ ^jiL) (3^ I -4 

^]| LgLoj A^ill L_a9jJJ <jl ^J| ^xj ^)Llill (J^ IjL! 

3-23 DcJ^joJI ^9 ^jJaLo£ ^jajLaJl ^ic* A^mll Ia^Ixj ^JaJj 



jUll (JL_aLc AiUall 0jti5 ;3-22 D 

l_u£Ij ^Liill l)L^I^J al ^-Ic- 2-wires ^ ^I^VujAj s^lc*L^ ^ S 
3-23 E cJ^-^ ^ (jjill l)j^> 
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2- wires j^' J y^ <-®lj^' ^L *^ 3 y :3- 22 E J^i' 




















? 2 - wires j 4 wires <j^ ^uUjll <^k jjjaJI ja ^ 
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L |h ~> ■ j il fi II 


• • 


• • 




jLa!\ LLu J -iij 


(-fljUal) j 4 S ai Jj^aVI i^Li^ d jjJt - A^jlJoJLi LjI jUSiV) j A-jLa^J) ^a2 J * 

4j*a 1*J| j 4 j* <1,^3 ^ ^ j)^P * 

g'lkil) j A SIa a3) ^ j1u*a r- 1 ;jg 4-aJjJLuJt iS^ ^jl^J Sjc* ^ j,^g> * 
4 j \%\) jh\ \a\\ JjWI L-fijlJaij j 4Sa j Jj^aVI AJUua SjiJt JLaa * 


; Lg-Laj JaP J}) jjt LgJiLS* j iJ jJ J 4 \W a dat jajja S-1P LljUi 

u'>^ 2012 ^ ^ ^jj - 1 

The effect of SVC on composite power system reliability 

2015 jf>£t l-ulUL is>i Ja^ 4ijj - 2 

Testing and validation of out of step protection in interconnected areas 

i^ jSaJI 4 Saj z LMl ijJ^a^Jl iSj-JllI jaJ J j2*-jLa1oj jjJI ^ JlJ ja * 
i^ jSaJI 4^a- jLuJLs 4ug»l aIV^I 4 j a nil 4 W\j a It ^ JL ^j-^uu j-a j ^jjojjj * 



LAJjJjU iijjxij 4-^AjjLSVl (jAJ f'* Jjfl ^ jjJ J3 Ua 3\ is J^jjj ^jA AaJLA l—J jXa * 

1-lU^-J 10 G i^>Lj ^J-A JjSSTlll Jjjj £wAU JJ 14JLA v-J j«La * 

JowJjVt JjJ^Ll Jj^juj ^SJA ^jA ijjl^Al) iL^Ait ^-aU JJ ±£UJLA LA J±A * 

AaaJUJI jjIajLaIa j jjJI iuwi jA L>a ^.I&LaJ) J^t jj-aJ! 


LaLa y-Lt .,«• ^a_j_, 


. lsILeJI 







